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ICOM  has  your  winning  line-up  for  fixed,  portable, 
and  mobile  operations  on  today's  hottest  amateur  bands. 
Slide  into  the  winner's  circle  with  ICOJVTs  deluxe  "75'1 
series  transceivers,  with  a  team  committed  to  excellence 
from  VHF  to  UHF  communications.  Each  compact  all- 
mode  unit  delivers  maximum  performance,  reliability, 
and  ease  of  operation,  It's  a  championship  line-up! 

All  "75"  series  transceivers  are  an  FMer's  dream 
rig  with  99  tunable  memories,  four  scan  modes,  odd 
offsets,  packet  compatibility,  scanning  mic  and  DDS 
system  for  data  input.  SSB/OSC  AR  delights 
include  dual  VFOsf  PBT,  crystal-resonant 
IF  notch,  noise  blanker,  antf  semi/full 
CW  break-in.  The  glamorous  "75" 
units  provide  ultimate 
mobiling  flexibility. 


220MHl.  The  25-watt  output  IC-375A  receives  216.0 
236.0MHz,  transmits  220.0-225.0MHz,  and  includes  AC 
supply.  A  genuine  masterpiece! 

440MHl •  Enjoy  top-notch  430.0450.0MHz  operation  wi 
the  25-watt  IC-475A  featuring  AC  supply,  or  go  high 
power  vising  the  75-watt,  AC /DC -powered  IC-475H 
'super  rig. 

6  METERS/ 10  METERS*  Join  the  fun  of  sunspot 
cycle  22  openings  with  the  superb  10-watt  IC-575^ 
It  receives  26-56MHz,  transmits  28-29.7MHzf  ani 
50-54MHzT  and  includes  AC  supply.  The 
IC'575A,  a  true  superstar! 


SUPER  SCANNING 

Monitor  all  of  today's 

action  with  four  scarv 
ning  modes:  spectrum, 
programmable,  mode, 
antfmemory-  Scans  99 
memories  in  five  seconds!  K-475A/H  ^ 

440MHz  Transceivers 

2  METERS.  ICOM's  25-watt 
IC-275 A  VHF  leader  receives 
138.0*  174.0MHz  including  the  public 
service,  marine,  and  weather  bands, 
and  transmits  140.1 -150 .OMH2.  In- 
cludes AC  supply.  The  IC-275H  is  12- 
volt  DC -powered,  produces  100  watts  output, 
and  will  operate  with  external  AC  supply. 
Two  of  ICOIVTs  heavy  hitters! 


K-575A 

6  Meter  10Me!er  Transceiver 


IC-375A 

220MHz  Transceiver 


K  275AH 

2  Meter  Transceivers 


ICOM  HAS  ALL  YOUR 
BASES  COVERED!  M« 

the  unbeatable  line-up 
of  ICOM  equipment  at 
your  local  ICOM 
^^  dealer. 

ICOM 

ICOM  America,  inc. 

2380-1 16th  Ave.  N  E,  BeNevue.  WA  98004 
Customer  Service  Hotline  (206)  454-7619 
31 50  Premier  Drrve,  Suite  1 26.  Irvtng,  XX  75063 
1 777  Phoenix  Parkway,  Surte  201,  Atlanta.  GA  303* 
♦COM  CANADA,  A  Division  of  fCOM  Amenca,  Inc.. 
3071  -  #5  Road,  Unit  9,  Richmond,  B.C.  V6X  214 

All  staled  specifications  ane  approximate  and  subieciio  char* 
without  notice  or  obligalion  M  COM  radios  sFgnrfrcantiv 
exceed  FCC  regulations  limiting  spurious  emissions.  BAi  187 


FOUR  user  selectable  operating  modes  and 
a  90  number  autodialer  make  Private  Patch  V 

the  ONLY  choice! 


Private  Patch  SL 
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POWER 


SELECT  AN  OPERATING  MODE 
USING  THE  BUILT-IN  KEYBOARD.  .  . 

1.  SIMPLEX  SAMPLING  PATCH 

Private  Patch  V  achieves  a  level  of  sampling  patch  performance 
unobtainable  in  any  other  product.  Crucial  to  performance  is 
the  noise  squetch  filter.  Compare  our  five  pole  filter  to  the 
competition's  two  pole  filter.  Advanced  software  algorithms 
perform  noise  correlation  tests  which  result  in  greater  useable 
range  than  the  competition.  Nine  selectable  VOX  enhancement 
ratios  allow  you  to  vary  performance  from  straight  sampling  to 
highly  VOX  enhanced,  (sampling  rate  decreased  while  the  land 
party  Is  speaking).  The  mobile  is  in  full  control  and  can  break- 
in  at  any  time. 

2.  SIMPLEX  VOX  PATCH 

VOX  mode  offers  superb  simplex  operation  with  any  radio, 
including  synthesized  and  relay  switched  models.  VOX  mode 
has  other  advantages  too.  1.  A  linear  amplifier  can  be  used  to 
extend  straight  simplex  range.  2.  You  can  operate  through  any 
remotely  located  repeater  to  greatly  extend  range.  3,  If  desired 
you  can  connect  Private  Patch  V  to  the  MIC  and  speaker  jack 
of  your  radio.  NO  INTERNAL  CONNECTIONS  ARE  REQUI RED. 
Control  is  maintained  automatically  with  built-in  dial  tone 
detection,  busy  signal  detection  and  fully  programmable  activity 
and  time  out  timers.  An  optional  electronic  voice  delay  board 
eliminates  first  word  clipping  with  slow  switching  radios, 

3.  DUPLEX  PATCH 

Select  duplex  mode  when  connecting  Private  Patch  V  to  your 
existing  repeater  or  duplex  base  station.  Many  features  including 
semi-duplex  privacy  mode  are  user  programmable.  The  mobile 
is  in  full  control  at  all  times. 

4.  REPEATER  CONTROLLER 

Private  Patch  V  will  convert  any  receiver  and  transmitter  into 
an  outstanding  performing  repeater  with  duplex  autopatch. 
Features  such  as  repeater  on/off  code,  hangtime.  activity  timer 
time,  CW  ID  interval  etc.  are  fully  user  programmable.  Private 
Patch  V  is  the  right  choice  for  your  club  system. 


Private  Patch  V  is  a  totally  new  concept  in  automatic 
phone  patches.  A  built-in  keyboard  and  menu  driven 
display  allow  you  to  customize  all  modes,  features, 
and  functions  specifically  to  your  application. 

Private  Patch  V  can  be  a  sampling  patch  today.  A  VOX 
patch  tomorrow.  And  a  repeater  controller  next  year! 

You  may  never  need  another  patch  again, 

COMPARE  THESE  FEATURES. . . 

•  90  phone  number  autodialer 

•  Last  number  redial 

•  Regenerated  tone/pulse  dialing 

•  Toll  restrict:  1st  and  2nd  digit  restrict,  prefix  lockout 
and  digit  counting 

•  1-5  digit  connect/disconnect  code 

•  2-5  digit  secret  toll  override  code 

•  User  programmable  CW  ID 

•  Remote  hook  flash 

•  Auto  disconnect  on  dialtone/busy  signals 

•  Telephone  remote  base 

•  Remote  controlled  relay  (relay  optional) 

•  Lightning  protected 

Call  or  write  today  for  your  FREE  brochure. 


Connect  Systems  Inc. 

23731  Madison  St.         Torrance,  CA  90505 
Phone:  (213)  373-6803 
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MFJ's  Best  300  Watt  Tuner  gives  you  minimum  SWR  from  1.8-30  MHz  ... 
plus  you  get  MFJ's  new  peak  and  average  reading  Cross-Needle  SWR/ 
Wattmeter,  dummy  load,  4:1  balun,  antenna  switch  and  more  ...  $149.95 

You  get  a  4:1  balun  lor  balanced 
lines  and  a  50  ohm  300  watt 
dummy  load  for  tuning  your  exciter. 

You  get  a  6-position  antenna 
switch  for  selecting  2  coax  lines 
(direct  or  through  tuner),  random 
wire,  balanced  line  or  dummy  lead. 

You  get  a  beautiful  black  all 
aluminum  cabinet  that  matches 
your  rig.  its  compact  size  (10x3x7 
in.)  fits  right  into  your  station. 
With  MFJ's  best  300  watt  PEP  tuner  you  get  an  MFJ 
tuner  that  has  earned  a  reputation  for  being  able  to  match 
just  about  anything  -  one  that  is  highly  perfected  and  has 
years  of  proven  rellabjity.  Order  yours  today! 


The  MFJ  9490  gives  you  more 
precise  matches  and  tower  SWR  than 
any  toner  that  uses  two  tapped 
inductors.  Why?  Because  you  get  two 
continuously  variable  capacitors  that 
give  you  infinitely  more  positions  than 
the  limited  number  on  switched  coils. 

This  gives  you  the  precise  control 
you  need  to  get  your  SWR  down  to  a 
minimum  After  ail,  isn't  tnat  why 
you  need  a  tuner?  Covers  1 .8  30  MHz. 

You  get  MFJ's  new  lighted  2  color  peak  and  average 
reading  Cross-Needle  SWR/Wattmeter  that  shows  you  SWR, 
forward  and  reflected  power  ■  all  at  a  single  glance.  Meter 
lamp  uses  12  VDC  or  110  VAC  with  MFJ-1312.  $9-95. 


MFJ-949D 

149 


95 


TM 


2-knob  Differential-T    Tuner 


MFJ- 986         The  new  MFJ986  Differential  T™ 
}A  AQ05  2  knob  Tuner  uses  a  differential 

*****       capacitor  to  make  tuning  foolproof 
ax>d  easier  than  ever.  It  ends  constant  re- tuning  with 
broadband  coverage  and  gives  you  minimum  SWR 
at  only  one  best  setting.  Covers  1.8-30  MHz. 

The  roller  inductor  lets  you  tune  your  SWR  down 
to  absotute  minimum,  3  digits  turns  counter  lets  you 
quickly  return  to  your  favorite  frequency, 

You  get  MFJ's  new  peak  and  average  reading 
Cross-Needle  SWR/Wattmeter  with  a  new  directional 
coupler  for  more  accurate  readings  over  a  wider 
frequency  range.  It  reads  lorward/retlected  power  in 
200/50  and  2000/500  watt  ranges.  Meter  lamp 
uses  12  VDC  or  110  VAC  with  MFJ  1312,  $9  95. 

A  new  current  balun  for  balanced  lines  reduces 
teedline  radiation  and  forces  equal  currents  into 
antenna  halves  that  are  not  perfectly  bafanced  for  a 
more  concentrated,  stronger  signal.  Add  $10  s/h. 

MFJ's  Fastest  Setting  Tuner 


t\J\\'    V    X' 


The  MFJ-941D  is  MFJ's  fastest  selling 
MFJ -94 ID     300  watt  PEP  antenna  tuner.  Why? 
*1  QQ05  Because  it  has  more  features  than 

tuners  costing  much  more  and  it 
matches  everything  continuously  from  1.8  30  MHz. 
It  matches  dipofes,  vees,  verticals,  mobile  whips, 
random  wires,  banianced  and  coax  Imes* 

SWR/Wattmeter  reads  toward/reflected  power  in 
30  and  300  watt  ranges.  Antenna  switch  selects  2 
coax  lines,  direct  or  through  tuner,  random  wire, 
balanced  line  or  tuner  bypass.  Efficient  airwound 
inductor  gives  lower  losses  and  more  watts  out. 
Has  4:1  balun.  1000  V  capacitors.  10x3x7  inches. 

MFJ's  Random 

MFJ  16010    *3995 

You  can  operate  all 
bonds  anywhere  with  any 
transceiver  when  you  let 
the  MFJ  16010  turn  any  random  wire  into  a 
transmitting  antenna.  Great  for  apartment,  motel r 
camping  operation.  Install  a  wire  anywhere!  Tunes 
t.8  30  MHz.  200  watts  PEP.  Ultra  small  2x3x4  in. 


MFJ's  Verv  Best  Tuner 


MFJ-98M        ^*  MFJ-989C  is  not  lureveryone. 
$04095    Hoirewfr+t-yauJlQjD^e  the 

**^  W  investment  you  get  the  finest  3  KW  PEP 
tuner  money  can  buy  one  that  takes  the  fear  out  ot 
high  power  operation  and  one  that  lets  you  get  your 
SWR  down  to  absolute  minimum.  Covers  1.8  30  MHz. 

The  MFJ-989C  is  a  compact  3  KW  PEP  toiler 
inductor  tuner  with  a  new  peak  reading  Cross- 
Needle  SWR/Wattmeter  with  a  new,  more  accurate 
directional  coupler.  Meter  lamp  uses  12  VDC  or  110 
VAC  with  MFJ  1 312.  $9.95.  With  three  coritinuoualy 
variable  components  you  get  precise  control  over 
SWR  and  the  widest  matching  range  possible. 

You  gel  a  two  core  balun  wound  with  teflon  wire 
for  balanced  lines  a  6  position  antenna  switch, 

1Q3/*x4Yzx15  inch  cabinetin  your  station.  Dummy 
load;  tilt  stand,  turns  counter.  Add  $1 0  s/h< 

MFJ's  Mobile  Tuner    mfj94&c 

Don't  leave 
(home  without 
this  mobile 
tuner!  Have  an  uninterrupted  trip  as  the  MFJ-945C 
extends  your  antenna  bandwidth  and  eliminates  the 
need  to  stop,  go  out  and  adjust  your  mobile  whip. 

You  can  operate  anywhere  in  a  band  and  gel  low 
SWR*  Youll  get  maximum  power  out  of  your  solid 
state  or  tube  rig  and  it'll  run  cooler  and  fast  longer. 
Small  8x2x6  inches  uses  little  room.  SWR/  Watt- 
meter and  convenient  placement  of  controls  make 
tuning  fast  and  easy  while  in  motion.  300  watts 
PEP  output,  efficient  airwound  inductor,  1000  volt 
capacitors.  Mobile  mount,  MFJ  20,  $3.00, 

144/220  MHz  VHF  Tuners 

MFJ*921  S69M 

MFJ's  new  VHF 
tuners  cover  both 
2  Meters  and  the  220  MHz  bands.  They  handle  300 
watts  PEP  and  match  a  wide  range  ot  impedances 
for  coax  fed  antennas.  SWR/Wattmeter.  8x2V2x3  in. 
MFJ-920,  $49.95.  No  metBr.  4Vbc2V»c3  inches. 


rm 


pa 


,^|^^  -    Tffi  ..Jlffr 


MFJ  ENTERPRISES,  INC. 

Box  494B  Miss,  State,  MS  39762 
(601)  323-5869;  TELEX:  53  4590  MFJSTKV 

MFJ  .„  making  quality  affordable 


MFJ's  Artificial  RF  Ground 

*79M  HFJ-931  

You  can 

create  an 

artificial  RF 

ground  and 

eliminate 

RF  "tHles", 

feedback  TVJ  and  RFI  when  you  let  the  MFJ  931 

resonate  a  random  length  of  wire  and  turn  it  into  a 

tuned  counterpoise.  The  MFJ  93 \  also  lets  you 

electrically  plate  a  far  away  RF  ground  directly  al 

your  rig     no  matter  how  far  away  it  is  -  by  tuning 

out  the  reactance  of  your  ground  connection  wire, 

Barefoot/1.5  KW  Linear  Tuner 


MFJ-9G2C 

*228" 

1 


For  a  few  extra  dollars,  the  MFJ 
962C  lets  you  use  your  barefoot  rig 
now  and  have  the  capacity  to  add  a 

5  KW  PEP  linear  amplifier  later.  Covers  1.8-30  MHz, 

You  get  two  husky  continuously  variable  capacitors 
for  maximum  power  and  minimum  SWR,  And  lots  ot 
inductance  gives  you  a  wide  matching  range. 

You  get  MFJ's  new  peak  and  average  reading 
Cross  Needle  SWR/Wattmeter  with  a  new  directional 
coupler  tor  more  accurate  readings  over  a  wider 
frequency  range.  It  reads  forward/reftected  power  in 
200/50  and  2000/500  watt  ranges  Meter  lamp  uses 
12  VDC  or  110  VAC  wrth  MFJ-1312.  $9.95 

Has  6  position  antenna  switch  and  a  teflon  wound 
balun  with  ceramic  feedthru  insulators  tor  balanced 
lines.  l03fa4V«t4  7/8  inches.  Add  Si  0.00  s/h. 

MFJ's  smallest  Versa  Tuner 

MFJ  901 B 
$5005 

The  MFJ 

901 B  is  our 

smallest 

5x2x6  inches  -  (and  most  affordable)  200  watt  PEP 

tuner  -when  both  space  and  your  budget  is  limited. 

Good  tor  matching  solid  state  rigs  to  linears 

It  matches  whips,  dipoles,  vees,  random  wires, 
verticals,  beams,  balanced  and  coax  lines  from 
1.8-30  MHz.  Efficient  airwound  inductor,  4:1  balun, 

FOR  YOUR  NEAREST  DEALER  OR  TO  ORDER 

800-647-1800 

•  1  year  unconditional  guarantee  *  30  day  money 
back  guarantee  (fess  s/h)  on  orders  from  MFJ  • 
Free  catalog  •  Add  $5.00  s/h  (except  as  noted) 
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I  COM  s  incredibly  rugged  and  reliable  hand- 
heids  are  designed  to  fit  your  lifestyle  with  a 
full  array  of  interchangeable  accessories.  They 
size  up/down  in  operating  time  and  output 
power  with  optional  battery  packs,  and  their 
rapid  desktop  chargers  keep  you  talking  longer. 
ICOM  speaker  mics  clip  on  to  belts  or  lapels, 
and  headsets  with  VOX  deliver  hands-free 
operation.  Exercise  your  options  with  ICOM! 

Field-Proven  Dependability 

ICOM  handhelds  have  trekked  the  frozen 
arctic,  traveled  cross-country  in  bicycle 
races,  been  dropped  from  towers  and  run 
over  by  vehicles,  yet  continue  operating 
with  amazing  dependability! 

2 -Meters 

Enjoy  incomparable  performance  with 
ICOM s  seven  watt  IC-2GAT,  professional 
quality  IC-G2AT,  pocket-size  lCp2AT  and 
rugged  OAT.  All  units  sport  expanded 
frequency  coverage  for  MARS  and  CAP 


operations  and  exceptionally  selective 
receivers  for  high  intermod  immunity.  The 
IC-2GAT  and  Il-m2AT  include  reception 
from  139  to  I63MHz  and  NOAA  weather  copy. 

440MHz 

ICOMs  six  watt  IC-4GAT  and  ultra  com- 
pact IC-ji4AT  are  front-line  winners  covering 
44Q.0-449,9MHz  with  phenomenal  quality 
and  reliability.  They  represent  70cm  operation 
at  its  best! 

Dual  Bond  Triumph 

The  amazing  IC-32AT  operates  full  duplex 
on  140-lSOMHz  and  440450MHz  with  five 
watts  output  on  both  hands.  .Also  receives 
139474MHz  and  stores  any  Tx  and  subau- 
dible  tone  offset  in  20  memories.  Truly  an 
FM'ers  dream  rig! 

1 .2CHx 

ICOM's  unique  IC-12GAT  sets  the  pace 
with  full  featured  operations  from  1260.0 


to  1299.GMH2  in  today's  most  revolutionary 

handheld. 

Customize  Your  Handheld 

with  ICOM's  full  iine  of  versatile  accessories 
and  options.  Visit  your  dealer  or  request 
ICOM's  ham  catalog  for  the  full  picture. 
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ICOM 

First  in  Communications 

2380- 116th  Ave  NE,  Beltevue.  WA 98004 
Customer  Service  Hotline  (206)  454-7619 
31 50  Premm  Drive.  Suite  1 26,  Irving,  TX  75063 
1 777  Phoenix  Parkway.  Suite  201,  Atlanta.  GA  30349 
ICOM  CANADA,  A  Division  o(  ICOM  America,  Inc., 
307 1  -  US  Road.  Unit  Bf  Richmond.  B.C.  V6X  2T4  Canada 

All  slated  specifications  are  approximate  and  subject  to 
change  wilhout  notice  or  obJigaiion  A li  ICOM  radios  siantbcantiy 
exceed  FCC  regulations  limiting  spurious  emissions 
HANDHELDS289 
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Number  1  on  your  Feedback  card 


Welcome,  Newcomers! 


You  are  about  to  embark  on  a  journey  into 
the  fascinating  hi-tech  world  of  satellite  com- 
munications. It  won't  cost  thousands  of  dol- 
lars, and  you  don't  even  need  a  satellite  TV 
dish.  Just  bring  an  open  mind  and  an  active 
curiosity. 

The  space  age  began  on  October  4,  1957, 
when  Sputnik  I  achieved  orbit  and  became 
the  world's  first  artificial  satellite.  Interna- 
tional tensions  rose,  but  so  did  the  excitement 
as  scientists  and  engineers  speculated  on  the 
potential  of  this  man-made  orbiting  device. 
This  was  a  radio  in  space.  Hams  took  note, 

A  year  and  a  half  later,  Don  Stoner 
W6TNS  mentioned  a  solid-state  six-to-two 
meter  repeater  with  solar  power  in  his 
"Semiconductors'*  column  in  the  April  1959 
issue  of  CQ  Magazine,  The  repeater  was  to  be 
lofted  by  balloon  over  the  Southwest.  Don 
wrote,  somewhat  tongue-in-cheek;  "Can 
anyone  come  up  with  a  spare  rocket  for  orbit- 
ing purposes?*' 

On  the  morning  of  December  12,  1961, 
OSCAR- 1,  amateur  radio's  first  **  hamsat/ 
began  transmitting  from  space.  That  was  27 
years  ago. 

Today  we  have  several  hamsats.  Ail  have 
telemetry  output,  and  many  have  transpon- 
ders for  communications.  Earth  stations 
range  from  shortwave  to  UHF  and  mi- 
crowave systems.  These  stations  have  been 
built  by  amateur  radio  enthusiasts  all  over  the 
world:  UoSAT's  from  Great  Britain;  Fuji 
from  Japan;  RS  units  from  the  USSR;  OS- 
CARs  by  the  U.S.,  West  Germany;  and  oth- 
ers. They  are  in  orbit  nowt  just  waiting  for 
you  to  join  the  fun  and  use  them. 

In  this  special  satellite  issue  you  will  find 
construction  articles,  tracking  software  and 
equipment  reviews,  satellite  profiles,  and  in- 
formational topics  on  all  facets  of  the  ama- 
teur satellite  program.  Details  of  the  pro- 
gram's history  can  be  found  in  the  ARRL 
Handbook  and  Tlie  Scne/lite  Experimenter's 
Handbook,  Our  purpose  is  to  show  you  how 
to  get  on  the  satellites  today,  and  what  to 
expect  tomorrow. 

Several  new  satellites  are  being  readied  for 
launch  this  year.  Packet  radio  from  space, 
digitized  TV  pictures  from  low-earth  orbit, 
voice  synthesizers  with  two  meter  FM  down- 
link operation,  and  other  modes,  will  make 
1 989  a  banner  year  for  A  MS  AT  and  its  inter- 
nationally affiliated  organizations. 

Care  to  know  more?  Read  this  issue!  It's  all 
here.  You  may  find  that  your  shack  already 
has  all  the  equipment  needed  for  full-duplex 
amateur  radio  satellite  activity .  Join  the  fun  in 
using  the  highest  repeaters  around.  Make 
your  next  contact  an  OSCAR  contact. 

,.  .deWA5ZIB 
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GLOSSARY 


AMSAT— The  Radio  Amateur  Satellite  Corporation,  whose  purposes  include  satellite 
construction  and  education  as  a  non-profit,  membership-funded  entity.  For  details  call 
(301)  589-6062,  or  write  to  P.O.  Box  27,  Washington  DC  20044. 

AOS — Acquisition  of  Signal.  When  the  satellite  has  appeared  above  your  horizon  for  a 
pass. 

A-O-10— AMSAT-OSGAFM0.  The  first  amateur  high-orbit  communications  satellite, 
launched  in  1983. 

A-O-13— AMSAT-OSCAR-13.  Our  newest  and  most  complex  amateur  high-orbit  commu- 
nications satellite,  launched  in  1988. 

Apogee — A  satellite's  position  when  ft  is  furthest  from  the  earth's  surface. 

Doppler  Shift — The  apparent  frequency  shift  of  signals  as  retransmitted  through  a 
satellite  transponder 

Downlink— The  space-to-earth  signals  coming  from  a  satellite. 

F-O-12— Fuji-OSCAR-12.  An  amateur  radio  satellite  built  by  hams  in  Japan  and  launched 
in  1986  on  a  Japanese  rocket. 

Full  Duplex— The  ability  to  listen  to  your  own  signals  as  retransmitted  via  satellite, 

Hamsat— Another  name  for  an  amateur  radio  satellite. 

Keplerian  Elements— A  set  of  numbers  used  to  define  a  satellite's  orbit.  Most  tracking 
software  requires  input  of  these  numbers  to  determine  satellite  availability, 

LOS— Loss  of  Signal.  When  the  satellite  has  completed  its  pass  and  has  fallen  below  your 
horizon. 

Mode— A  letter  description  of  a  particular  uplink/downlink  frequency  combination  for  a 
satellite  transponder  For  example;  Mode  iVAu  defines  a  two  meter  uplink  and  ten  meter 
downlink  operation. 

OSCAR—Orbiting  Satellite  Carrying  Amateur  Radio. 

Perigee— A  satellite's  position  when  it  is  closest  to  the  Earth. 

RS-TQ/11— The  newest  Soviet  hamsat  offering.  These  two  devices  are  a  part  of  the 
navigation  satellite  COSMOS  1861 .  They  are  a  continuation  of  the  "Radio"  series  begun 
in  1978  with  RS~1  and  RS-2. 

Telemetry — Data  transmitted  by  the  satellite  describing  the  health  of  the  onboard  sys- 
tems. The  format  can  be  CW,  RTTYf  ASCII  (  PSK,  or  even  synthesized  voice. 

Transponder— A  linear  "repeater"  on  a  satellite  that  retransmits  signals  from  one  band  to 
another.  For  example:  An  RS  Mode  "A"  transponder  takes  a  40  kHz  portion  of  two  meters 
and  translates  it  to  a  40  KHz  portion  of  10  meters. 

TVRO— Television  Receive  Only.  Television  from  space  using  microwave  frequencies. 
Great  fun  to  watch! 

U-O-9— UoSATOSCAR-9,  Built  by  hams  at  the  University  of  Surrey  in  England,  this 
low-orbit  educational  satellite  transmits  telemetry  on  many  frequencies  with  a  primary 
downlink  on  two  meter  FM.  Launched  in  1981,  it  is  the  oldest  fully-functional  hamsat. 

U-O-11— UoSAT-QSCAFM  1 .  The  second  University  of  Surrey  hamsat  was  designed, 
built,  and  launched  in  six  months.  Launched  in  1984,  this  hamsat  continues  the  tradition  of 
U-O-9  with  several  enhancements. 

Uplink— The  earth-to-space  signals  sent  to  a  satellite, 
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Wayne  Green  W2NSD/1 


Legacy 


As  I  look  over  the  ominously  growing 
Silent  Keys  list  every  month,  often  up  to 
a  full  page  these  days,  checking  off  old 
friends,  I  wonder  what  legacy  all  these 
hams  have  left  to  show  for  their  exis- 
tence. They've  used  our  bands  and  en- 
joyed them,  but  what  have  they  done  in 
return? 

Many  mat  I  have  known  well  have 
contributed  much  to  amateur  radio. 
Most  are  like  Bill  Bennett  W7PHO.  wno 
was  commemorated  at  Dayton  after 
his  death,  naturally  Recently  we  lost 
Bill  Hoisington  K1CLL.  who  helped  a 
whole  generation  of  hams  enjoy  home 
building  with  his  many  articles  in  73. 
He  took  us  from  160  meters  up  through 
2,300  MHz  with  stuff  any  of  us  could 
build  on  our  kitchen  table—and  with 
easy- to -get  inexpensive  parts.  And 
thai  even  included  making  the  needed 
test  equipment. 

Bandel  Linn  (Pappy)  K4PP  enter- 
lamed  us  with  wonderfully  creative, 
professionally  drawn  ham  cartoons  for 
over  thirty  years.  Fortunately  we  had  a 
bunch  still  In  stock  when  Pappy  had  a 
stroke,  so  we  were  able  to  continue 
them  in  73 

No  one  who  ever  knew  Sam  Harris 
W1FZJ  will  ever  forget  him.  In  addi- 
tion to  being  a  major  power  behind 
ham  moonbounce  experimenting,  he 


also  developed  the  first  parametric 
amplifier. 

I've  written  about  these  chaps  be- 
fore, but  I  wanted  you  to  remember 
them  so  you  could  think  in  terms  of 
what  legacy  you  will  leave  behind  when 
you  get  that  final  mention  in  QST.  Will 
you  be  remembered  for  anything?  Or 
are  you  merely  going  to  be  one  tiny 
increment  in  the  number  of  hams  who 
died  in  a  particular  year? 

Wilt  your  going  be  lamented?  Will 
you  go  knowing  you  helped  amateur 
radio  in  some  way — paid  your  dues? 
Or  will  you  be  remembered  for  your 
repeater  jamming?  The  Co+vins  have 
given  us  hundreds  of  thousands  of 
rare  OX  contacts  over  the  last  30 
years,  while  another  well-known  DXer 
lied  and  cheated,  the  epitome  of  the 
ugly  American.  He  used  fake  calls, 
forged  documents,  even  operated  over 
10,000  miles  from  his  slated  location* 

Maybe  being  an  all-time  scoundrel  is 
something— perhaps  better  than  being 
a  nothing,  Ask  any  old-timers  about 
W20Y,  who  was  nationally  known  for 
his  endless  jamming  and  bad-mouth- 
ing  of  early  SSB  pioneers.  Or  Max 
Myers  W2BIB,  who  jammed  medical 
and  State  Department  traffic  from 
Africa,  How  about  you?  Have  you  ever 
been  the  president  of  your  radio  club 
and  made  it  realty  work?  How  many 
new  hams  have  you  helped  gel  into  the 


QSL  OF  THE  MONTH 

To  enter  your  QSL,  mail  it  in  an  envelope  to  73,  WGE  Center,  Forest 
Road,  Hancock,  NH  03449,  Attn:  QSL  of  the  Month.  Winners  receive  a 
one-year  subscription  (or  extension)  to  73,  Entries  not  in  envelopes 
cannot  be  accepted. 
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hobby?  How  many  service  nets  have 
you  helped?  How  many  limes  have  you 
helped  with  phone  patch  traffic?  How 
many  articles  have  you  contributed  to 
the  ham  magazines?  What  pioneering 
have  you  done? 

You  don't  even  have  to  be  an  inven- 
tor or  engineer  to  help  a  new  technolo- 
gy get  going.  I  got  started  in  publishing 
when  I  discovered  radioteletype  back 
in  1948,  Wow*  t  built  and  experimented 
and  then  built  more.  By  1951  I  was 
desperate  to  find  out  what  everyone 
else  in  RTTY  was  doing,  so  I  smarted  a 
newsletter.  That  quickly  became  a 
small  magazine— Amateur  Radio 
Frontiers — and  that  led  to  a  RTTY 
column  in  CO— which  led  to  my  be- 
coming the  editor. 

I  got  involved  with  pioneering  even 
earlier.  When  Jack  Babkes  W2GDG 
started  experimenting  with  narrow- 
band FM  in  1946, 1  quickly  built  an  NFM 
modulator  into  my  Meissner  Signal 
Shifter  and  turned  off  my  500  Watt 
modulator.  Al  that  time  NFM  was  con- 
signed to  the  top  half  of  the  20m  phone 
band,  14,250-14,300.  Since  virtually 
all  phone  was  AM,  the  DX  ops  rarely 
ever  operated  in  the  kilowatt -packed, 
QRM*filled  American  phone  band. 
Most  of  'em  operated  below  14,200 
and  then  listened  from  14,200  on  up  for 
calls.  Only  a  few  ventured  into  the  sel- 
dom-used 14.300-14,350  DX  band,  so 
OX  contacts  were  hard  to  come  by  for 
us  NFM  pioneers. 

If  the  receiver  manufacturers  had 
gone  to  the  trouble  of  building  in  NFM 
detectors,  we'd  have  expanded  faster. 
You  could  copy  the  FM  with  an  AM 
detector,  but  QRM  from  AM  signals 
was  serious.  By  1957  the  SSB  hand- 
writing was  on  the  wall,  so  NFM  moved 
up  to  the  VHF  bands,  where  it's  the  rule 
today. 

If  you're  an  engineer,  technician,  or 
scientist,  you  may  be  interested  in 
working  with  the  incredible  potential  of 
digital  communications.  If  you're  main- 
ly a  rag-chewer.  you  could  do  worse 
man  get  busy  on  packet  radio  and  then 
get  set  up  for  satellite  work. 

Alas,  I've  known  hundreds  of  hams 
who  have  passed  on  without  having 
contributed  anything  whatever  to  ama- 
teur radio  or  the  world.  It's  a  pity  to 
have  such  a  powerful  tool  right  there  in 
your  hands  and  then  never  think  to  re- 
ally use  it. 

What  have  you  done?  Have  you 
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.  ..pacesetter  in  Amateur  Radio 


Matching  Pair 


*« 


TS-711A/811A 


TheTS-711A  2  meter  and  theTS-811A 
70  centimeter  all  mode  transceivers 
are  the  perfect  rigs  for  your  VHF  and 
UHF  operations.  Both  rigs  feature 
Kenwood's  new  Digital  Code  Squelch 
(DCS)  signaling  system.  Together, 
they  form  the  perfect  "matching  pair 
for  satellite  operation. 

•  Highly  stable  dual  digital  VFOs. 
The  10  Hz  step,  dual  digital  VFOs  offer 
excellent  stability  through  the  use  of  a 
TCXO  (Temperature  Compensated 
Crystal  Oscillator). 

•  Large  fluorescent  multi-function 
display. 

Shows  frequency.  RIT  shift,  VFO  A/8, 
SPLIT,  ALERT*  repeater  offset,  digital 
code,  and  memory  channel. 

•  40  multi-function  memories. 

Stores  frequency,  mode,  repeater  off- 
set, and  CTCSS  tone.  Memories  are 
backed  up  with  a  built-in  lithium  battery. 


VHF/UHF  all-mode  base  stations 


Versatile  scanning  functions, 

Programmable  band  and  memory  scan 
(with  channel  lock-out),  *Center-stoprt 
tuning  on  FM.  An  "alert*  function  lets 

you  listen  for  activity  on  your  priority 
channel  while  listening  on  another 
frequency.  A  Kenwood  exclusive! 
RF  power  output  control. 

Continuously  adjustable  from  2  to 
25  watts. 


•  Automatic  mode  selection, 

You  may  select  the  mode  manually 
using  the  front  panel  mode  keys, 
Manual  mode  selection  is  verified  in 
International  Morse  Code. 
•All-mode  squelch. 

•  High  performance  noise  blanker 

•  Speech  processor. 

For  maximum  efficiency  on  SSB 
and  FM. 

•  IF  shift 

•  "Quick-Step"  tuning. 

Vary  the  tuning  characteristics  from 
"conventional  VFO  feel"  to  a  stepping 
action. 

•  Built-in  AC  power  supply. 
Operation  on  12  volts  DC  is  also 
possible. 

•  Semi  break- in  CWt  with  side  tone. 

•  VS-1  voice  synthesizer  (optional) 

MoreTS-711A/811A  information  is 
available  from  authorized  Kenwood 

dealers, 


Optional  accessories, 

IF-10A  computer  interface 
IF-232C  level  translator 
CD-10call  sign  display 
SP-430  external  speaker 
VS-1  voice  synthesizer 
TU-5  CTCSS  tone  unit 
MB-430  mobile  mount 
MC-60A,  MC-80,  MC-85 
deluxe  desk  top  microphones 


MC-48B  16-key  DTMF,  MC-43S  UP/ 
DOWN  mobile  hand  microphones 
SW-2Q0A/B  SWR/power  meters: 
SW-200A    1,8-150  MHz 
SW-200B  140-450  MHz 
SWT-1  2-m  antenna  tuner 
SWT-2  70-cm  antenna  tuner 
PG-2U  DC  power  cable 


Cvmpteie  setvtce  manuals  are  available  for  ail  Kenwood  transceivers  and  most  accessottes 
Specifications  and  prices  are  subject  \o  change  without  notice  or  obltgavon 
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..pacesetter  in  Amateur  Radio 


Dual  Band  Afford-ability! 


MOBILE  TRANSCEIVERS  AMD  REMOTE  CONTROLLER, 


TM-701A 


Dual  Bander 

The  TM-701A  combines  two  radios 
into  one  compact  package.  You  get 
25  watts  on  2  meters  and  70cm,  20 
memory  channels,  tone  encoder 
built-in,  multiple  scanning,  auto 
repeater  offset  selection  on  2  meters, 
and  a  host  of  additional  features! 

•  20  multi-function  memory  channels, 

20  memory  channels  allow  storage  of  fre- 
quency repeater  offset  CTCSS  frequency, 
frequency  step,  and  Tone  On/Off  status, 
CTCSS  and  REV,  providing  quick  and  easy 
access  dunng  mobile  operation. 

•  25W  on  2m  and  70cm. 

•  Selectable  full  duplex -cross  band 
(Telephone  style)  operation. 

•  Easy-to-operate  front  panel  layout. 

•  Multi-function  DTMF  mic.  supplied. 

Controls  are  provided  on  the  microphone 
tor  CALL  (Call  Channel),  VFQ,  MR  (Memory 
Call  or  to  change  the  memory  channel)  and 
a  programmable  function  key,  The  program- 
mable key  can  be  used  to  control  one  of  the 
following  functions  on  the  radio;  MHz,!  ALT, 
TONE,  REV  BAND,  or  LOW  power. 

•  Easy -to- operate  illuminated  keys. 

A  functionally  designed  control  panel  with 
individually  back  I  it  keys  increases  the  con- 
venience and  ease  of  operation  during 
night-time  use, 


•  Optional  full-function  remote 
controller  (RC-20). 

A  full-function  remote  controller  using  the 
Kenwood  bus  line  may  be  easily  connected 
to  the  TM-7Q1A  and  mounted  in  any  con- 
venient location.  The  new  controller  is  cap- 
able of  operating  all  Iront  panel  functions. 

•  Built-in  dual  digital  VFCTs. 

a)  Frequency  step  selection  (5, 10, 15, 
20,  ttJS,  25kHz) 

b)  Programmable  VFO 

The  user  friendly  programmable  VFOs  allow 
the  operator  to  select  and  program  variable 
tuning  ranges  in  1  MHz  band  increments. 

•  Programmable  call  channel  function. 

The  call  channel  key  allows  instant  recall  of 
your  most  commonly  used  frequency  data 

•  Programmable  tone  encoder  built-in 

•  Tone  alert  system  -  for  true  quiet 
monitoring. 

When  activated  this  function  will  cause  a 
distinct  beeper  tone  to  be  emitted  from  the 
transceiver  for  approximately  10  seconds  to 
signal  the  presence  of  an  incoming  signal 

•  Easy-to-operate  multi-mode  scanning. 

a)  VFO  scan 

Band  scan,  Programmable  band  scan, 

b)  Memory  scan  plus  programmable 
memory  channel  lock-out 

c)  Dual  scan 

Dual  call  channel  scan 
Dual  memory  scan 
Dual  VFO  scan 

d)  Scan  stop  modes 
Time  operated  scan  (TO) 
Carrier  operated  scan  (CO) 


Specifications  and  prices  subject  to  change  mhaui  noitce  or  obligation 

Complete  service  manuals  are  available  tot  ail  Kenwood  transceivers  and  most  accessories 


e)  Scan  direction 

f)  Alert 

When  the  AL  switch  is  depressed  memory 
channel  1  is  scanned  for  activity  at  approxi- 
mately 5  second  intervals. 

•  MHz  switch. 

•  Lock  function. 

•  Repeater  reverse  switch. 

Optional  Accessories 

•  RC-20  Full-function  remote  controller 
■  RC-10  Mufti-function  remote  controller 

•  IF-20  Interface  unit  handset  •  MC-44  Multi- 
function hand  mic  •  MC-44  DM  Multifunction 
hand  mic.  with  auto-patch  *  MC-48B  16-key 
DTMF  hand  mic  »  MC-55  8-pin  mobile  mic. 

•  MC-6OA/0O/85  Desk-top  mics.  •  MA-700 
Dual  band  (2m/70cm)  mobile  antenna  (mount 
not  supplied)  •  SP-41  Compact  mobile 
speaker  •  SP-50B  Mobile  speaker  •  PS-430 
Power  supply  •  PS- 50  Heavy-duty  power 
supply  *  MB-201  Mobile  mount  •  PQ-2N 
Power  cable  ■  PG-3B  DC  line  noise  filter 

•  PG-4H  Interface  connecting  cable  •  PG-4J 
Extension  cable  kit  •TSLhG  CTCSS  unit 
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Goldwater 
Endorses  No-Code! 


One  of  Amateur  Radio's  elder  statesmen, 
Barry  Goldwater  K7UG A,  recently  came  out 
in  favor  of  establishing  a  no-code  amateur 
radio  license.  '  I  think  we  can  swell  our  ranks 
by  at  least  200,000  if  we  jusl  alfow  young 
would-be  amateurs  to  come  in  as  licensed 
amateurs  without  having  gone  through  the 
process  of  learning  Morse  Code!11  Senator 
Goldwater  made  this  comment  among  many 
on  the  subject  in  a  videotaped  interview 
record  at  his  Scottsdale  Arizona  ranch  on  Sat- 
urday February  25,  to  newsman  Roy  Neal 
K6DUE,  producer  Frosty  Oden  N6ENv\  and 
Newsline  Radio's  Bill  Pasternak  WA6ITF. 

Look  for  the  complete  story  on  this  an- 
nouncement in  an  upcoming  "Looking  West 
column, 


>> 


Well  Done,  Andy 

The  staff  of  73  Magazine  extends  their 
thanks  to  Andy  MacAllister  WA5ZIB  for  co- 
ordinating the  editorial  material  for  this  issue. 
Those  who  think  this  is  an  easy  job  have  no 
idea  of  the  vast  amounts  of  time  one  spends  in 
bookkeeping  and  follow-up.  Even  through  the 
more  drudge-fifled  moments,  Andy  never  tost 
his  cheerfulness  and  enthusi- 
asm— and  we  dare  say  he  was  key 
to  putting  together  one  of  the 
finest  issues  on  hamsats  to  ap- 
pear in  print. 

Home-brew 

Contest 

Deadline 


vanced,  or  Extra-Cfass  operations  were  al- 
lowed access  to  the  18  MHz  band  as  of  0001 
UTC  31  January  1989—1  minute  after  7  pm 
EST  Monday,  30  January  1989.  A1A  emis- 
sions are  allowed  in  the  whole  band  from 
18.068  to  18,168  MHz.  Digital  emission  F1B, 
for  direct  printing,  telemetry,  telecommand, 
and  computer  communications,  is  permitted 
below  18.110  MHz;  and  anafog  emissions, 
such  as  FAX,  SSTV,  and  phone,  may  be  used 
on  18.110  MHz  and  up.  Maximum  power  limit 
is  1 500  Watts,  but  amateur  operations  must 
not  cause  harmful  interference  to  US  Govern- 
ment fixed  service  operations.  The  authoriza- 
tion is  contained  in  a  report  and  order  in  PR 
Docket  88-467,  Under  its  terms  and  those  of 
WARC-79,  the  band  goes  exclusively  to  the 
Amateur  Radio  Service  on  1  July  1989, 

Suspend 
and  Revoke 

The  FCC  has  acted  in  last  year's  Puerto 
Rico  amateur  examination  fraud  case  by 
revoking  the  licenses  of  six  hams  and  sus- 
pending the  licenses  of  three  others  for  six 

months.  Losing  their  tickets  are  NP4H, 
KP4KB,  WP4FOF,  WP4F0G,  NP4E,  and 
NP42M,  It  has  also  been  learned  thai 
WP4FOF  and  WP4FOG  were  9  and  12  year 
old  children  when  the  phony  exams  were 


You  haven't  yet  gotten 
around  to  writing  up  your  home- 
brew project  to  submit  to  our 
Home-hrgw  IV  contest?     Now 

you  have  a  reprieve — we  have 
moved  forward  the  deadline  for  ar- 
ticle submissions  for  this  contest 
by  two  months.  Please  note  that 
the  new  deadline  is  July  1,  1989. 
(See  announcement  in  box,)  Ham 
fame  and  fortune  still  await  you— 
but  not  much  longer! 

18  MHz/ 
1 7  Meters 

The  FCC  has  opened  the  18 
MHz  band  for  amateur  opera- 
tion. Stations  with  General,  Ad- 





SS  HOME-BREW  IV  SS 

73  Magazine  again  invites  all  home-brewers  to  turn  their  hot  solder  into 
cold  cash  and  prizes,  and  to  get  their  name  in  print  to  boot  All  projects 
have  a  chance  to  appear  in  the  magazine,  and  we  will  handsomely  reward 
the  authors  of  the  best  of  these. 

Now  for  the  bounty.  Ramsey  Electronics  sweetened  the  pot  from  their 
line  of  frequency  counters.  First  prize  Is  $300 h  a  1 0-year  subscription  to  73, 
and  a  CT-125  1,26  GHz  frequency  counter,  Second  prize  Is  £150.  a 
two  year  sub,  and  a  CT-90  600  MHz  frequency  counter,  Third  prize  is  $75, 
a  two-year  sub,  and  a  CT  70  525  MHz  frequency  counter.  AH  this  fs  in 
addition  to  the  payment  every  author  receives  for  publishing  in  73. 

Contest  Rules 


1  Entries  must  be  received  by  Uuly  1989. 

2  To  enter,  write  an  article  describing  your  best  home-brew  construc- 
tion project  and  submit  it  to  73  If  you've  never  written  for  73,  send  an 
SASE  for  a  copy  of  our  Writer's  Guide,  or  download  it  from  Compu- 
Serve (Hamnet  forum,  Library  ft.,  filename  "73WRIT").  Be  sure  to 
state  on  the  submission  that  it  is  for  the  Home-brew  IV  contest. 

3.  Here's  the  real  challenge:  The  total  cost  of  your  project  must  be  under 
£73,  even  if  all  the  parts  were  bought  new.  Be  sure  to  include  a 
detailed  parts  list  with  prices  and  sources. 

4  Our  technical  staff  will  evaluate  each  project  on  the  basis  of  originali- 
ty, usefulness,  reproducibility,  economy  of  design,  and  clarity  of 
presentation.  The  decision  of  the  judges  is  final, 

5.  All  projects  must  be  originaL  That  is,  they  must  not  be  published 
elsewhere.  There  is  no  timit  to  the  number  of  projects  you  may  enter. 

6.  All  purchased  articles  become  the  property  of  73  Magazine . 
8 .  Mai  I  you  r  en t r  i  es  to :     73  Magazine 

WGE  Center 
Forest  Rd. 
Hancock  NH  03449 
Attn;  Home-Brew  IV 


given.  The  six  month  suspensions  went  to 
WP4U,  KP4FW,  and  KP4IN.  Two  other  hams, 
NP4ZN  and  WP4GAWt  returned  their  licenses 
to  the  FCC  for  cancellation  to  avoid  getting 
involved  in  the  investigation. 

Canada:  220  MHz 
Under  Siege 

The  entire  1-Vi  meter  band  is  now  under 
siege  in  Canada.  According  to  a  bulletin  from 
the  Canadian  Amateur  Radio  Federation,  the 
Ontario  Ministry  of  Government  Services 
wants  220-225  MHz  withdrawn  from  amateur 
service  across  Canada  and  reassigned  for 
exclusive  government  use.  This  threat  to  the 
entire  1-V5*  meter  band  is  one  of  the  biggest 
ever  faced  by  Canadian  amateurs, 

It's  not  only  the  government,  however, 
that's  going  after  it.  Golden  West  Broadcast- 
ing of  Manitoba  wants  the  band  made  avail- 
able for  stereo  and  monaural  point-to-point 
broadcast  remote  pick-up  use.  The  Lapp  Han- 
cock Company  has  filed  for  it  to  become  an- 
other personal  and  business  radio  band.  Ra- 
dio Atlantic  noted  that  the  220  to  225  MHz 
band  is  lightly  loaded  in  Canada  and  suggests 
reducing  it  by  two  MHz  and  implementing  a 
personal  communications  service-  It's  the 
stand,  however,  of  the  very  powerful  Canadi- 
an Electrical  and  Electronic  Manufacturers 
Association  that  could  cause  the 
real  problem  for  amateurs  on  both 
sides  of  the  border.  They  have  tak- 
en note  of  the  re-evaluation  taken 
by  the  American  FCC  and  say  that 
the  Canadian  government  should 
consider  joint  implementation  of 
any  new  services  between  220 
and  225  MHz  with  the  United 
Stalest  tf  this  does  not  occur  and 
Canada  proceeds  on  its  own,  it 
will  mean  that  another  line-A  pro- 
tection zone  will  have  to  be  estab- 
lished, one  that  will  bar  American 
hams  in  the  northern  tier  of  the 
United  States  from  using  the 
band. 

Communications  Canada  is  ex- 
pected to  issue  a  spectrum  utiliza- 
tion study  on  the  future  use  of  afJ 
bands  from  30  to  890  MHz  during 
the  summer. 


AF  Doomsday 
System 


The  Air  Force  quietly  ap- 
proved the  final  construction 
phase  for  a  nuclear  *  'dooms- 
day** radio  network-  They  con- 
cluded that  the  project  can  be  ex- 
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panded  without  harming  the  environment. 

The  decision  to  expand  the  so-called 
GWEN  network  of  radio  relay  towers  across 
the  nation  was  made  by  Air  Force  Deputy 
Assistant  Secretary  James  F  Boatright, 
said  Kevin  Gilmartin.  a  spokesman  for  the 
Air  Force  Electronic  Systems  Division  at 
Hanscorn  Air  Force  Base  in  Massachusetts. 

Approval  of  the  final  construction  phase 
means  the  GWEN  network  ultimately  will  grow 
from  56  radio  towers  linking  38  terminals  a! 
military  bases  to  96  towers  Jinking  49  termi- 
nals, the  spokesman  said. 

GWENt  an  acronym  for  Ground  Wave 
Emergency  Network,  is  a  system  of  low- 
powered  radio  antennas  and  transmitters 
designed  to  ensure  adequate  communica- 
tions links  for  US  military  forces  follow- 
ing a  nuclear  attack.  The  Air  Force  says 
the  network  is  needed  to  ensure  lhat  the 
President  can  give  launch  orders  to  Strategic 
Air  Command  bombers.  The  service  aims 
to  complete  the  expanded  system  by  Jan- 
uary 1992 

A  typical  GWEN  station  consists  of  a  thin, 
300-fooi  tower  and  three  small  shelters  sur- 
rounded by  a  fence-  The  shelters  house  elec- 
tronic equipment  and  an  emergency  genera- 
tor and  fuel.  The  stations  normally  require  a 
700  square  foot  parcel  of  land.  The  output  of  a 
GWEN  station  is  less  than  2.000  Watts. 

The  Air  Force  currently  is  completing  con- 
struction of  what  it  calls  the  "thin  line"  system 
of  56  GWEN  towers.  Fifty  of  those  56  towers 
are  already  operating,  receiving,  and  relaying 
brief  test  messages  every  20  minutes. 

The  initial  system  construction  sparked 
public  controversy,  with  citizens'  groups  in 
Massachusetts,  Oregon,  Pennsylvania,  and 
California  banding  together  to  fighl  GWEN  on 
the  grounds  Ihe  towers  increase  the  likelihood 
of  their  towns  becoming  nuclear  targets.  The 
Air  Force  repeatedly  dismissed  those  argu- 
ments, asserting  that  the  isolated  towers  were 
not  worth  that  type  of  targeting  attention  by  the 
Soviet  Union. 

Don 't  Touch 


Farscholar 


That  Dial! 


Kevin  Mitnick  N6NMG  is  back  in  the  news. 

This  computer-hacking  ham  pleaded  not 
guilty  on  Friday,  February  3,  to  an  expanded 
indictment  alleging  illegal  use  of  MCI  phone 
codes.  Kevin  N6NHG  of  Panorama  City;  Cali- 
fornia, is  also  charged  with  infiltrating  comput- 
er systems  in  the  United  States  and  England. 
Mitnick  remains  housed  at  the  Metropolitan 
Detention  Center  in  Los  Angefes,  where  he  is 
forbidden  to  dial  a  telephone.  Judge  Pfaelzer 
earlier  declared  that  Mitnick  posed  a  very 
great  danger  to  the  community,  and  ordered 
ham  held  away  from  direct  personal  telephone 
access  and  without  bail  shortly  after  his  arrest. 


The  Foundation  for  Amateur  Radio  plans 
to  award  thirty-two  scholarships  for  the 
1989-1990  academic  year.  Licensed  ama- 
teurs may  compete  for  these  awards  if  they 
plan  to  pursue  a  full  time  course  of  studies 
beyond  high  school  and  are  enrolled  in  or 
have  been  accepted  to  enrollment  in  an  ac- 
credited university,  college  or  technical 
school.  Some  of  the  scholarships  require  the 
holding  of  at  least  an  FCC  General  Class  li- 
cense or  equivalent.  Request  additional  infor- 
mation and  an  application  from:  The  Founda- 
tion For  Amateur  Radio,  FAR  Scholarships, 
6903  Rhode  island  Avenue.  College  Park  MD, 
20740. 

New  UHF  Amp 

A  new  amplifying  device  can  operate  at 
much  higher  frequencies,  and  with  lower 
noise,  than  traditional  field-effect  transis- 
tors. The  High  Electron  Mobility  Transistor 
(HEMT)  device  uses  a  new  material  system. 
Pioneered  and  developed  by  Hughes,  the 
HEMT  device  uses  indium  phosphide  as  a 
substrate  with  gallium  indium  arsenide  and 
aluminum  indium  arsenide  grown  onto  it,  one 
layer  at  a  time,  using  a  process  known  as 
molecular  beam  epitaxy 

In  a  HEMT  device,  the  semiconductor  mate- 
ria! containing  the  impurities  is  separated 
from  the  region  of  charge-carrying  electrons, 
allowing  the  electrons  to  move  much  faster. 
Potential  uses  include  ultra-high  frequency 
communication  systems,  high-speed  radar 
signal  processing  equipment,  and  high-power 
millimeter- wave  circuits. 


Truly  Turbo 


The  British  are  working  on  a  neural 
network  computer,  a  device  whose  mem- 
ory is  organized  in  much  the  same  way 
as  a  human  brain.  US  DARPA  has  estimated 
that  the  human  brain  contains  10"  neurons, 
each  having  roughly  1000  dendrites,  giving 
the  brain  a  storage  potential  of  10M  inter- 
connects. Since  nerves  fire  at  100  Hz,  the 
human  brain  thus  has  Ihe  potential  to  make 
10f*  interconnects  per  second.  This  is  far,  far 
greater  than  the  CRAY  XMP1-2  supercomput- 
er with  its  potential  of  50  *  10*  interconnects 
per  second.  It's  estimated  that  even  a  fly's 
brain  can  manage  some  10*  interconnects  per 
second! 


Tubes  '/?'  Us 


der  nearly  any  common  tube.  And  they  car- 
ry a  guarantee. 

The  recent  catalog  from  Star- Tonics  lists 
the  following  tubes  available  ''new,  most 
boxed"  at  prices  from  $1.00  to  $3.00:  5Y3. 
6AK5,  6AU6A,  6B8G.  6BZ7,  6BZ8.  6C6, 
6CB6,  6CU,  6CW5,  6DZ7,  6F8G.  6GU5. 
6JU8A,  12AH7,  12AT7,  12AU7,  12AX7, 
12BY7. 

For  further  info,  write  to  them  at  PO  Box 
683,  McMinnviile  OR  97127. 

South  Africa 

Radio  RSA,  the  Voice  of  South  Africa, 
has  extended  its  amateur  radio  news  cover- 
age. Amateur  Radio  Spectrum,  presented  by 
Hans  van  de  Gronendaal  ZS6AKV.  is  a  pro- 
gram dedicated  to  amateur  radio  and  satellite 
communications,  North  America  can  hear  the 
program,  given  good  propagation  conditions, 
during  the  week  from  14:52-15:00  UTC  on 
26,790  MHzt  and  on  Sunday  at  02:45-02:59 
UTC  on  11.760  MHz.  9,615  MHz,  and  9.589 
MHz  Reception  reports  are  welcome  and  will 
be  confirmed  by  QSL  card  Send  reports  to 
Radto  RSA,  PO  Box  4559.  Johannesburg, 
2000,  South  Africa. 


USSR  DX 


Victor  U  A1 MU,  who  conducts  a  OX  net  for 
Arctic  stations,  Saturdays  and  Sundays  at 
0800  GMT  on  14.150  MHz  at  0800  GMT, 

invites  stations  worldwide  to  come  on  f  requen- 
cy  and  work  some  very  rare  OX  for  IOTA  and 
various  Soviet  awards,  KL7  stations  are  espe* 
daily  welcome. 


Errata 


Please  take  note  of  the  following  correc- 
tions in  the  March  1989  issue: 

1)  Heath  HK-21  Review,  p.  39.  Figure  2.  The 
black  lead  from  the  HK-21  is  incorrectly  shown 
wired  lo  the  tip  of  the  miniature  stereo  plug.  It 
should  instead  be  wired  to  the  plug  shield 
(contact  closest  to  the  plug  base), 

2)  QRX  column,  "Ham  Radio  Based  Cur- 
riculum ,T  Al  Misunas'  call  is  WB2RLO. 


Thanks 


There  are  still  many  of  us  who  use  equip- 
ment with  tubes.  Radio  Shack  can  still  or- 


To  all  who  contributed  to  this  month's 
QRX  column.  They  are  Westfink,  Indianapolis 
Star  News,  Wortdradio,  Modem  Maturity 
Magazine,  ARRL,  GSAUU;  AMSAT-NA,  Art 
Unwin  KB9MZ,  KD5RO,  N6BVU,  K5ZMS, 
G3VA,  and  NT2X,  Keep  your  news  items  and 
photos  rolling  in  to  73,  Forest  Rd..  Hancock 
NH  03449,  Attn:  QRX 
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...pacesetter  in  Amateur  Radio 


Stacked  in\bur  Favor! 


TM-231A/43W531A 


FM  Mobile  Transceiver 

Looking  for  a  compact  transceiver 

for  your  mobile  VHF  and  UHF  opera- 
tions? KENWOOD  has  a  compact  rig 
for  each  of  the  most  popular  VHF/ 
UHF  bands. 

•  20  multifunction  memory  channels. 

20  memory  channels  allow  storage  of  fre- 
quency, repeater  offset.  CTCSS  frequency, 
frequency  step, Tone  On/Off  status,  CTCSS 
and  REV 

•  High  performance— high  power! 
50W  (TM-231A),  35W  (TM-431A)  with 
a  3  position  power  switch  (high, 
medium,  low). 

•  Optional  full-function  remote 
controller  (RC-20), 

A  full-function  remote  controller  using  the 
Kenwood  bus  line,  model  RC-20,  may  be 
easily  connected  to  the  TM-231A/431A/531A 
and  can  be  mounted  in  any  convenient 
location.  Using  the  IF-20  interface 
the  RC-20  may  be  connected  to 
four  mobile  transceivers. 
(TM-231A/43W531A  or  the 
TM-701A) 


•  Multi-function  DTMF  mic.  supplied. 

Controls  are  provided  on  the  microphone 
for  CALL  (Call  Channel).  VFO,  MR  (Memory 
Call  or  to  change  the  memory  channel)  and 
a  programmable  function  key.  The  program- 
mable key  can  be  used  to  control  one  of  the 
following  on  the  radio:  MHz,  TALI  TONE. 
REV  DRS,  LOW  or  MONITOR. 

•  Easy-to-operate  illuminated  keys. 

A  functionally  designed  control  panel  with 
backlit  keys  increases  the  convenience  and 
ease  of  operation  during  night-time  use. 

•  Auto  repeater  offset  on  144  and 
220  MHz. 

•  Built-in  digital  VFO. 

a)  Selection  of  the  frequency  step  (5, 
10,15,20, 12.5,  25kHz) 
"TM-531A:  10,20, 12.5  25kHz 

b)  Programmable  VFO 

The  user  friendly  programmable  VFO  allows 
the  operator  to  select  and  program  variable 
tuning  ranges  in  1  MHz  band  increments. 


•  Programmable  calf  channel  function. 

The  call  channel  key  allows  instant  recall  of 
your  most  commonly  used  frequency  data. 

•  Selectable  CTCSS  tone  built-in. 

■  Tone  alert  system —for  true  "quiet 
monitoring".' 

When  activated  this  function  will  cause  a 
distinct  beeper  tone  to  be  emitted  from  the 
transceiver  for  approximately  10  seconds  to 
signal  the  presence  of  an  incoming  signal. 

•  Easy  tooperate  multi-mode  scanning. 

Band  scanP  Program  band  scan,  Memory 
scan  plus  programmable  memory  channel 
lock-out,  with  time  operated  or  carrier  oper- 
ated stop. 

•  Priority  alert. 

•  DRS  (Digital  recording  system). 

The  optional  DRl>1  can  store  received  and 
transmitted  messages  for  up  to  32  seconds, 
allowing  the  operator  to  quickly  check  or 
return  any  call  using  the  tone  alert  system. 

•  Automatic  lock  tuning  function 
(TM-531A). 

•  Repeater  reverse  switch. 


MOBILE  TRANSCEIVERS  AND  REMOTE  CONTROLLER. 


TftANSCE-IWErH 


■WN3CE  WEH 


Optional  Accessories 

•  RC-20  Full-function  remote  controller 

•  RC-10  Multi-function  remote  controller 

•  IF-20  Interface  unit  handset  *  DRLM  Digi- 
tal recording  unit  •  MC-44  Multi-function 
hand  mia«MC-44DM  Multi-function  hand 
mia  with  auto-patch  •  MC-48B  16-key  DTMF 
hand  mic.  •  MC-55  6-pin  mobile  mia 

•  MC-60A/80/85  Desk  top  nnics.  •  MA-700 


Dual  band  (2m/70cm)  mobile  antenna  (mount 
not  supplied)  •SP-41  Compact  mobile 
speaker  *  SP-5GB  Mobile  speaker  *  PS-430 
Power  supply  *  PS-50  Heavy-duty  power 
supply  •  MB-201  Mobile  mount  •  PG-2N 
Power  cable  *  PG-3B  DC  line  noise  filter 
»  PG-4H  Interface  connecting  cable  •  PG-4J 
Extension  cable  kit  •TSU-6  CTCSS  unit 


Specifications  and  prizes  subject  to  change  without  notice  or  obligation. 

Complete  service  manuals  are  available  for  ail  Kenwood  transceivers  and  most  accessories 


KENWOOD 

KENWOOD  USA  CORPORATION 

COMMUNICATIONS  &  TEST  EQUIPMENT  GROUP 
PO.  BOX  22745, 2201  E.  Doming uez  Street 
Long  Beach,  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 
P.O.  BOX  1075,  959  Gana  Court 
Mississauga,  Ontario,  Canada  L4T  4C2 
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73  Review 


by  Gil  Carman  WA5NOM 


Silicon  Ephemeris  Tracker 


Version  3.0  Satellite  Tracking  Program 


Silicon  Solutions,  tnc. 

P.O.  Box  742546 

Houston  TX  77274-2546 

Tel:  (713)  777*3057 

Price  Class:  To  Be  Announced 


HOUSTON 


Amateur  radio  pioneers  esta- 
blished the  Amateur  Radio 
Satellite  Corporation  (AMSAT)  to 
stimulate  the  development  of 
knowledge,  tools,  and  equipment 
which  would  bring  satellite  commu- 
nications to  the  average  amateur. 
Former  AMSAT  president,  Tom 
Clark  W3IW1,  made  perhaps  the 
most  important  contribution,  with 
his  BASIC  tracking  program  which 
was  released  in  the  late  70s. 

This  program  used  a  very  mod- 
est formulation.  It  included  only  the 
most  significant  factors  which  gov- 
ern a  satellite's  orbital  motion,  and 
it  produced  results  quite  adequate 
for  amateur  use,  Its  universal  de- 
sign and  minimum  size  made  it 
easily  adaptable  to  most  of  the 
small  computers  available  in  the 
newly  emerging  PC  market.  The  amateur 
satellite  enthusiast  had  finally  found  freedom 
from  tedious  pencil  and  paper  tracking  calcu- 
lations, and  he  retired  his  OSCAR  locator  aids 
to  a  bottom  desk  drawer. 


Yesterday's  Frills  are  Today's  Basics 

The  rapid  development  in  technology  dur- 
ing the  '80s  has  brought  more  affordable  and 
powerful  personal  computing  within  the  reach 
of  the  majority  of  hams.  The  most  popular  use 
of  computers  in  the  ham  shack  has  long  been 


MIR 
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Figure  h  The  world  map  with  the  satellite's  current  position  and  access 
area,  or  zero  elevation  contour. 


satellite  tracking;  today,  that  distinction  is  per- 
haps being  challenged  by  packet  radio. 

Most  of  the  tracking  software  programs 
presently  available  from  AMSAT  have  their 
roots  in  Tom  Clark's  original  formulation,  with 
variations  in  input  and  output  features,  de- 
pending on  the  capabilities  of  the  operating 
systems  and  the  hardware  for  which  they  are 
adapted.  But  the  computer  literate  ham  of 
modern  times  is  no  longer  impressed  by  the 
slow  and  cumbersome  software  of  past  years. 
Color  graphics,  speed,  and  user  friendly  inter- 


faces are  now  considered  basic  re- 
quirements. 

Among  the  numerous  offerings 
of  tracking  software  available  to- 
day, there  is  one  which  has  been 
consistently  considered  by  most 
amateur  and  commercial  satellite 
users  to  be  top  of  the  line  in  abun- 
dance of  features  and  ease  of 
use.  ft  is  the  GrafTrak  I  I/Silicon 
Ephemeris  package  created  by 
Joe  Bijou  WB5CCJ  and  Richard 
Men  W5SXD  of  Silicon  Solutions, 
Inc. 

Version  1 .0  was  first  introduced 
in  August  1985,  following  several 
years  of  development  and  verifica- 
tion, It  is  the  first  of  a  new  genera- 
tion of  tracking  software  which  us- 
es the  modern  and  powerful  C 
programming  language,  and  is  not 
related  to  the  IWi  family.  The  version  2.0  up- 
grade in  April  1987  added  antenna  and  receiv- 
er control  as  well  as  groundtrack  plotting  and 
automatic  switching  modes,  It  was  difficult  to 
imagine  any  additional  tracking  needs  which 
version  2.0  would  not  fill,  but  the  recently  re- 
leased version  30  offers  many  valuable  en- 
hancements to  this  already  mature  software. 

System  Requirements 

GrafTrak  II  is  the  graphics-oriented  pro- 
gram and  Silicon  Ephemeris  is  its  tabular  out- 
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Figure  2.  If  latitude  and  longitude  inputs  define  the  satellite's  orienta- 
tion, the  orbit  number  will  be  replaced  with  the  antenna  off-pointing 
(squint)  angle  with  respect  to  the  observer  The  arrows  to  the  left  of  each 
parameter  indicate  whether  its  value  is  increasing  or  decreasing. 


Figure  3.  Press  the  "3"  key  to  replace  the  track  mode  display  with  a 
three-dimensional  perspective  of  the  Earth  as  seen  from  the  primary 
satellite. 
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800-882-1343 


ICOM 


HF  Equipmonl 

ICOM 

fC-761  New  Deluxe  HF  Rig 

IC-761  Loaded  with  Emrss 

K;  735  Gen.  Cvg  Xcvr 

IC-751A  Gen.  Cvg  Xcvr 


IC-735 


List 

S5995 
2699 
1099 
1699 


rOGTOOO  25-1300*  MHz  Rcvf 

1199 

K>R71  A  100  kNz-30  MHz  Acvr 

QQQ 

VHF 

C-228AJH 

509/539 

IC-26A/H  FM  Mobile  25*745* 

469/499 

KXKATFMHT 

409.95 

IC-2GAT  2m7wHT 

429.9S 

IC  900  Si*  Band  Mobile 

639 

UHF 

KMfiA  FM  Mobile  25w 

SOS 

IC-04AT  FM  HT 

449 

IC-4GATNew6wHT 

449  95 

220  MHz 

IC-38A  25w  FM  Xcvr 

4B9 

IC-32AT  am/70cm  HT 

62995 

JUN's 

Call  $ 
CatIS 
Call  $ 
Call  $ 

Caflf 
Call  S 

Cat* 
Cans 
Call  S 
Cafl  $ 
Can* 

CallS 
Call  I 
CallS 

Call  S 
Call  S 


SPECIAL 

IC37A 


LIST 

$499.95 


SALE 

$299.95 


KENWOOD 


RZ-1  WIDEBAND  RCVR 
HF  Equipment 
T&94QS/AT  Gen  Cvg  Xcvf 
T&44Q8/AT  Gen   Cvg  Xcvf 
T&14G5  Compact  Gen  Cvg 

Xcvr 
VHRUHF 

TS-790A  2m-70cm  i  3  GH2 
TS-71 1 A  All  Mode  Base  25w 
Tfl-751 A  All  Mode  Mobile  25 w 
TM-23lA2m45w 
TM-2550A  FM  Mobile  4Sw 
TM-2570A  FM  Mobile  70w 
TH-215A  2m  HT  Has  It  All 
TH-25AT  5w  Podkel  HT  NEW 
TM^21A  2m/70cm  FM  Mobile 
TM-431A  Compact  FM  35  w 
TH-45AT  5w  Pocket  HT  NEW 
220  MHz 

TM  3530A  FM  220  MHz  25w 
TM-321A  Compact  25*  Mobile 
H+31 5A  Fun  Featured  2  5w  HT 


599.95 


CallS 


2449.95 

cans 

144995 

Calif 

949.95 

CallS 

199995 

CaffS 

1.059.95 

CallS 

699.95 

Call  S 

459.95 

CallS 

519.95 

call  s 

623.95 

Call  S 

399.95 

Call  $ 

369.95 

Call  S 

729.95 

Calf  S 

699.95 

Call  $ 

Call  $ 

389  95 

CallS 

5t9.95 

Call  $ 

469.95 

CaltS 

419  95 

Call  $ 

YAESU 

HF  Equipment 

FT- 767  GX  Gen  Cvg  Xcvr 

1929.00 

FT- 757  GX  II  Gen.  Cwg  Xcvr 

112995 

FT-747  GX  New  Economical 

Performer 

86995 

FL*7GOO  I5m-I60m  AMP 

1995.00 

VHF 

FT212RH  NEW  2m  45w 

459.95 

FT-712RH  70cm  35W 

499,95 

FT^290R  All  Mode  Portable 

599  95 

FT-23  R7TT  Mini  HT 

344.95 

VHF/UHF  Fult  Duplex 

FT- 736R.  New  Alt  Moos 

2m/70cm 

1749.95 

JUN'S 


Cans 

CallS 

Call  $ 
Call  S 

Call  $ 
CallS 
CallS 
CatIS 


CallS 


3919  Sepulveda  Blvd. 
Culver  City.  CA  90230 

213-390-8003 


GET  YOUR  BEARINGS  STRAIGHT 


mt  last!  A  map  dedicated  \o  the  radio  amateur.  Announcing  the  Azimuth-Equidistant  wall  map  from 
/%the  Great  Circle  Map  Co. 

An  a2irnuth  map  provides  information  about  heading  and  range  to  any  place  on  Earth.  No  longer  will 
you  have  to  guess  at  which  way  to  aim  your  beam  antenna  for  that  rare  DX+ 

Each  map  is  specially  drawn  with  your  station  at  the  exact  center.  The  rest  of  the  world  is  spread  out 
around  you.  To  use  the  map.  simply  find  the  target  station  and  read  the  compass  heading  from  the  border 
of  the  map.  To  find  the  range,  count  the  number  of  rings  from  the  center.  Each  ring  is  spaced  1000  mites 
apart.  Voila!  You  now  know  the  true  heading  and  range  to  the  target  station* 

The  maps  are  custom  drawn  with  computer  accuracy  for  your  location  and  are  personalized  with  your 
station's  call  sign  at  the  lower  right.  Each  map  measures  35"x23'\  is  brightly  colored,  and  is  printed  on 
high  quality  poster  stock  making  it  suitable  for  framing. 

To  order,  send  $39  check  or  money  order  and  your  stations  call  sign  and  location  (if  you  live  in  a  large 
city,  state  which  side  of  town)  to:  /£        /<-        .m     /t 

DEALER 

P.O.  Box  69 1401  •  San  Antonio.  TX  78269  wqwwes  awed 


CIRCLE  346  ON  READER  SERVICE  CARD 


GET  A  BIRD'S  EYE  VIEW 

From  GratTrak  II™  and  your  IBM*  PC 


SUGRRLAND 


HO- 13 


■►  1989  FEB   19  96:55:14 


GralTrak  I!  ™  provides  realtmie  graphic  djtpluy  ol  a  Oat  pm/cclion  map  which  move*  under  I  he  selected  satellited  Mil  ^Sun'Moon  Mir 
coverage  circle  and  u[*Jjiiv  i^^c  per  second  Features  mJudr  spherical  pmjcctitNi  view*,  graphic  screen  dumps  (can  IHM  J-.pMitvOti 
or  HP  LaserJet  Series  II  printer,  selectable  lat/lon  grid  intervals,  disk  command  files „  automatic  control  or  antenna  rumors  with 
Full  ISO  degree  elevation,  enverage  iwalh  display  fat  weather  s*ts,  multiple  range  circles,  uulornalic  sal  switching,  real  time  ground 
track  display „  and  %qtiml  angle  display. 

Si licon  Epbtmtns  **  pn iv«k v  tabular  data  output  I**  the-  ***een .  on nrer ,  or  di -^  ii le  Im  the  f »l  low mg operating  made*  I  <  1*<t\ en  otn> 
to  In  sals,  16  oh*  lo  I  sat.  schedule  fnr  I  t*H  lo  I  sat.  window  heiwcen  2  uh*  and  I  sal,  rise  and  set  times  U*  I  sat,  lime  ordered 
rise  and  set  tunes  for  in  vats,  Almanac  Fur  Sun  and  Moon.  I#S  mhs  to  SunMnm.  schedule  for  I  obs  lo  Moon,  window  between 
2  ot*  and  Moon,  schedule  $m  I  nhs  u*  Sun.  and  optica*  viuhdity  schedule 

The  package  includes  an  edimr  pmg^am  ir%ed  m  mosirucr  and  rmaJtfy  sat/ob%  data  base  files  In  addition,  a  program  to  update 
data  Isaac  files  from  bulkiin  rfeiafd>.  cimpteic  wurtc  L-ude  lor  a  cornnatrhle  rutafnf  and  feceivcr  craauol  DfdgTam  and  icicraJ  iMhcr 
ulililiev  an  incJoded 

Rnaiiircs  an  IBM  PC.  PC/XT,  PC/AT.  or  uue  Liintnaithlif,  an  IBM  Couir  Graphuv  Miimim  Adapicir  or  true  compaiihle.  optional 
but  recommended  »0iH.7  malh  cnptiiceA.w»».  mi  run  mm  M2K  RAM.  DOS  2.11  or  (atcf,  and  either  twii  3WaK  ^typy  dmet  or  one 
360K  floppy  and  one  harJ  Orivc,  the  pr^rams  at?:  not  copy  prtUccted 

The  complete  package  is  i)9^  il.iM  Price)    Call  \ar  qimtiitMin    Check,  numey  twder.  Maslerf  jftl.  mr  VISA  accepteil 

Silicon  Solutions,  Inc    -  P  U    Him  74254ft  *  MouMon.   leiafi  77274- 254ft  M7 1 3 j  777KS7 

IHM  n  *  ItfnfCTttJ  irMtCHMfl.  '4  I  MM  t  -wr**A< '^^h«*  II  MMl  Srihim  E-{4femcin.0rttHJr*tvtft»  ill  SlrisiM  ^rfvtHm>    I  in. 
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put  companion.  The  programs  operate  on  the 
IBM  PCf  XTT  AT,  PS/2,  and  compatibles.  The 
8087/80287  math  co-processor  was  required 
for  previous  versions,  but  now  it  is  optional. 
Version  3,0  software  will  use  the  co-proces- 
sor, if  available,  for  improved  performance, 
but  it  will  run  (significantly  slower)  without  it. 
Systems  based  on  the  80386  processor  will 
provide  a  reasonable  execution  speed  without 
the  substantial  investment  in  the  80387;  how- 
ever, I  recommend  the  co-processor  for  the 
XT  and  AT  compatibles  unless  you  are 
blessed  with  extreme  patience. 

The  minimum  RAM  requirement  Is  384K 
bytes,  but  you  need  640K  to  make  use  of  alt 
available  features.  The  graphics  output  is  IBM 
320  X  200  medium  resolution  with  all  CGA  or 
EGA  video  adapters,  EGA  provides  a  much 
larger  color  spectrum  to  choose  from .  A  single 
high  density  drive  or  two  360K  floppy  drives 
are  minimum  requirements  to  run  GrafTrak; 
however,  a  hard  disk  is  faster  and  more  conve- 
nient. Initial  program  loading  time  has  been 
significantly  reduced  in  Version  3.0.  it  takes 
nine  seconds  on  my  IBM  XT  compatible,  com- 
pared to  45  seconds  for  Version  2.0. 

An  excellent  commercial  quality  illustrated 
manual  is  provided  with  the  programs.  It  de- 
scribes in  detail  alt  modes  of  operation  and 
shows  sample  output,  However,  after  a  few 
minutes  of  initial  setup  and  familiarization, 
you  will  find  most  of  the  commands  to  be  intu- 
itive single  keystrokes,  and  with  the  help 
menu  instantly  available  with  a  press  of  the 
liH"  key,  you  seldom  need  to  refer  to  the  man- 
ual. 

Display  Features 

After  the  GrafTrak  program  and  data  have 
been  loaded,  the  display  will  show  the  world 
map  with  the  satellite's  current  position  and 
access  area,  or  zero  elevation  contour  (see 
Figure  1).  This  contour  represents  the  Earth's 
horizon  as  seen  from  the  satellite,  and  all  ob- 
servers within  it  will  have  line  of  sight  access, 
In  Version  3.0,  this  contour  is  not  limited 
to  zero  elevation,  but  may  be  set  for  larger 
values  if  low-grazing  passes  are  not  of  in- 
terest. 

For  satellites  with  downward  (nadir)  point- 
ing,  high-gain  antennas,  this  coverage  circle 
may  be  chosen  instead  to  show  a  region  within 
a  nadir  angle  field  of  view  as  seen  from  the 
satellite,  For  weather  and  mapping  satellites 
with  downward  pointing  cameras,  a  swath-an- 
gle field  of  view  may  be  defined,  which  will 
show  a  great  circte  arc  normal  to  the  ground- 
track,  indicating  image  width.  Latitude  and 
longitude  grid  lines  may  be  included  on  the 
map  display,  if  desired. 

The  first  satellite  and  observer  In  the  data 
base  is  initially  selected  by  default  if  they  have 
not  been  designated  with  command  line  to- 
kens. These  tokens  may  be  included  after  the 
data  base  file  name,  in  the  same  manner  as 
batch  file  parameters,  to  set  up  all  modes  and 
options  for  the  desired  configuration  at  start 
up.  To  avoid  the  DOS  command  line  limit  of 
128  characters,  or  just  for  editing  ease,  these 
tokens  may  be  read  from  an  ASCII  text  file. 
The  selected  primary  observer  and  satellite 
are  indicated  at  the  top  of  the  display.  The 


current  date  and  time  are 
shown  in  UTC,  as  deter- 
mined by  the  DOS  clock.  If 
you  keep  your  DOS  clock  in 
local  time,  you  must  define 
the  number  of  hours  to  add  in 
the  file  OFFSET, GMT, 

The  numerical  information 
at  the  bottom  shows  all  perti- 
nent tracking  parameters,  In- 
cluding satellite  latitude  and 
longitude,  height,  range  to 
the  observer,  echo  time  de* 
lay  between  an  observer's 
uplink  signal  and  the  re- 
turned downlink,  Doppler 
shift,  drift  rate,  the  Doppler 
corrected  beacon  frequency, 
elevation  and  azimuth  as 
seen  from  the  observer,  orbit 
number,  and  phase  angle 
(mean  anomaly  count),  if  the 
data  base  includes  bahn  lati- 
tude and  longitude  inputs 
defining  the  satellite's  orien* 
tation,  the  orbit  number  will 
be  replaced  with  the  antenna 
off-pointing  (squint)  angle 
with  respect  to  the  observer 
(see  Figure  2).  An  arrow  to 
the  left  of  each  parameter  in- 
dicates if  its  value  is  increas- 
ing or  decreasing. 

The  initial  display  is  in  the 
real  time  track  mode,  with  the 
map  and  numerical  information  updating  once 
per  second.  The  satellite's  position  is  normally 
shown  at  the  center  of  the  screen  with  the 
world  map  scrolling  in  the  background.  The 
map  may  also  be  set  to  remain  centered  on  a 
selected  longitude,  if  desired,  with  the  satellite 
moving  instead  (Figure  1 }.  The  display  may  be 
stepped  forward  or  backward  in  time  by  simpfy 
using  the  cursor  keys  to  move  an  arrow  indica- 
tor to  the  date  or  time  item  to  be  changed,  then 
bumping  it  up  or  down  with  the  +  or  -  keys, 
respectively.  An  Epoch  mode  is  provided  to 
allow  faster  selection  of  a  specific  date  and 
time,  with  the  map  display  inhibited  until  re- 
turn to  the  track  mode.  You  may  freeze  the 
display  at  any  time  or  activate  the  automatic 
fast  forward  mode.  You  will  see  an  arrow  to  the 
left  of  the  date  to  remind  you  when  the  display 
is  not  at  current  time.  The  escape  key  will 
restore  the  current  date  and  time. 

Many  Functions 

You  have  a  targe  number  of  commands 
for  performing  special  functions,  such  as 
finding  rise  and  set  times,  drawing  ground- 
tracks,  displaying  the  daylight/darkness 
sun  line,  or  switching  to  a  new  satellite  or 
observer,  You  select  most  of  these  functions 
with  a  single  key  stroke.  By  pressing  the 
lHM  key,  you  can  display  the  multi*page  help 
menu  of  all  commands,  Three  different  zoom 
magnifications  are  available  which  you  may 
select  manually  or  invoke  with  the  auto 
zoom  mode.  This  mode  will  automatically 
choose  the  largest  map  magnification  that 
will  show  both  the  satellite  and  observer 
locations  on  the  screen  at  the  same  time. 


Silicon  Ephemeris                        V3.00                  Copyright    (<Z)    Silicon    So  tut  ions ,    Inc. 

ficde 

O  = 

exit   tei  Operating  System 

H*3* 

1  = 

Qjift  observer  to    all    satellites 

Horje 

z   = 

all    obscrV^fi   t*  one   satellite 

Hodfi 

3    - 

schedule   for   on©  rtwrvur   to  Oite  =;iti:l  1  j.te 

Merit 

4     T 

utndau  between  two  observers  anrt  one   s«r.c*l  1  itr 

node 

5  = 

rise  flfid,  ««t   times    for  one  satellite 

Hfcd« 

&  - 

time    ordered    alerts    for    till    satellites 

Hods 

■j    = 

OT:£   o& server   to  all   satellites    (astro) 

Sod  e 

B    - 

all    observers   to   or«    puttUit*    (aitfd) 

rtod* 

9     - 

schedule   for  one  observer   to  one   satellite    ( Astro] 

Kode 

10  - 

detailed  epher^eris   for  Sun/Moon 

KodB 

11     = 

,i  1  1    Ab:nnrvere    to    lJuri/WOOJ'l 

Made 

12     - 

schedule  for  one    Observer   to  KoOn 

HO&B 

11     - 

"window  h etwee n  two  observers    arid,  noon 

Hcde 

13    -= 

schedule   for  one    observer  to  Sun 

Mode 

18    - 

«tu ft/Satellite  visibility 

Mc*5e 

20   -= 

select  n  ti*w  databas*   fil* 

Enter  mode    \                    L J  "j 

Table  1.  Silicon  Ephemeris  main  processing  modes. 
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Tabte  2.  Result  of  using  Mode  6  selection  from  Table  1>  The 
tracked  birds  are  all  LEOs  (Low  Earth  Orbiters). 


The  auto-switch  mode  will  determine  which 
satellite  has  the  nearest  upcoming  acquisition 
time,  and  select  it  as  the  primary  object.  While 
in  the  auto-switch  mode,  an  audio  alarm 
will  sound  every  minute,  starting  at  five  min- 
utes before  the  expected  rise  time  of  the  se- 
lected satellite.  A  long  warble  sound  an- 
nounces the  rise  and  set.  This  alarm  feature 
helps  prevent  a  pass  from  occurring  unno- 
ticed, and  you  may  also  activate  it  while  track- 
ing a  single  satellite.  It  will  continue  to  track 
the  selected  satellite  until  the  satellite  sets. 
Then  it  will  search  for  the  next  available  satel- 
lite. Time  from  the  current  satellite's  rising  is 
also  shown  on  the  display  during  auto-switch 
mode. 

Press  the  "3"  key  to  replace  the  track  mode 
display  with  a  three-dimensional  perspective 
of  the  Earth  as  seen  from  the  primary  satellite 
or  celestial  object  being  tracked  (see  Figure 
3).  This  view  may  also  be  generated  for  any 
extraterrestrial  observation  point  by  specify- 
ing its  latitude,  longitude,  and  altitude  relative 
to  Earth. 

Perhaps  the  most  significant  new  enhance- 
ment in  Version  3.0  is  the  alternate  satellite 
display  capability.  Since  the  auto-switch  se- 
lection of  a  high  altitude  satellite  like  OSCAR- 
13  can  last  for  several  hours,  opportunities  for 
others  like  FCM2  might  go  unnoticed  if  it  were 
not  for  this  feature.  You  may  include  coverage 
circles  in  the  display  for  as  many  additional 
satellites  as  you  desire,  with  each  identified  by 
its  menu  number  (see  Figure  2).  This  capabili- 
ty also  greatly  simplifies  the  rather  complex 
task  of  determining  multi-satellite  crosslink 
opportunities.  Two  satellites  are  within  mutual 
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PLUG  mO  PACKET! 


Simple  and  Easy. 

Here's  ihe  easiest  packet  radio  yet, 
you  don't  even  have  to  buy  a  TNC 
to  join  the  digital  revolution.  Just 
let  your  PC  do  the  work.  Plug  a 
PC  Packet  Adapter  into  any  ex- 
pansion siot  and  get  on  the  air  in 
minutes,  just  like  an  expert.  And 
youll  still  be  able  to  use  the  PC  for 
other  work!  The  complete  VHF 
system  is  onlv  s  1 39,95' 


Sophisticated,  Too. 

When  youVe  mastered  the  basics, 
use  the  PC* Packet  Adapter  for 
simultaneous  dual-band  HF 
VHF,  multiconnect,  BBS,  TCP 
IP,  DXer's  PacketCluster.  2400 
baud  (and  higher).  Even  use  the 
Developer's  Package  to  write  your 
own  packet  application. 


Software  Included. 

Unlike  others.  DRSI  includes  all 
the  software  vou  need.  The  IMS 

m 

terminal  package  has  split  screen. 

file  save,  send,  binary  file  transfer, 
print,  scroll,  review  and  more. 


Many  areas  are  upgrading  their 
packet  nets  to  this  higher  speed. 
DRSFs  M-24  modem  for  2400 
baud  connects  simply  with  no 
modifications  to  your  rig  and  lets 
you  operate  both  1200  and  2400 
simultaneously  with  your  present 
radio.  Step  up  to  this  new  speed 
for  just  579.95,  today! 

Call  or  Write 

for  complete 

Product  Catalog 


2065  Range  Road 

Clearwater.  FL  34625 

ORDERS:  1-800-999-0204 


CIRCLE  239  ON  ftEADEft  SERVICE  CARD 


Round-trip  to  Europe* 
on  G.A.R  Airwaves 

for  only  $i69.oo 

Introducing 

THE  CHALLENGER  DX-V 

A  Unique  Miilliband  Antenna  that  Utilizes  the  Patented 
G.A.P.  Center  Launch  Technology 

The  Revolution  in  Antenna  Design 


■  Operates  aN  live  bands 

80*.  40-2015-  tOm 

■  Launches  Rf  from  an 

OBttrBQ  CAP 

-  Prorates  1500  W  peak 
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than  30  minutes 

*  Comes  pre  tuned  No 

adjustments  iff  necessary 

-  Has  shot  t  Radiate 

3  u*  25'  ft  4  |»  IS" 
'  Is  seH-stnTChnrj  with  a 
df op  m  Ground  Mount 

*  Is  ofiy  31  feet  High 

•Hssatanowic1h|tess2  1> 
80  MTR  ISO  KHZ 
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~TT*B£  portions  Of  80m 

band  < 


but  has  HO!!! 


CoHs 

Transformers 
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or  Base  fnstif3tors 
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*dbo  Asia,  South  America, 
North  America,  Australia, 
Africa  and  Antarctica. 


list  ol  ill  to  BfftK  MlMn  is  always  xfln!! 


To  Order  OM—{M7)  388-2905 

169.00  pkA  shipping  &  hendbg 
Rondo  residenti  odd  6%  tea 
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GAR 

ANTENNA  PRODUCTS 
AftCHftfaJ 
N.OWDbdeH 
V^rts  Beach,  FL  32967 


Sim ply  The  finest  In 

Batten/  Charging  Equipment 

Qua/iti/  ,  .  .  By  Design 


Automatically  erases  memory 
and  rapid  charges  any  Nicad 
battery  up  to  15  volts 
Greatly  prolongs  battery  lite 
Changing  radios,  simply  ft 
program  the  Charger  Never 
outdated 

Front  panel  Hoiary  Swtch 
select  sup  to  I  breed  liferent 
user  insertabte  socketed  pro- 
gram modules 
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GMS403 
Q  Program  Slots) 

Full  THREE  Vear  Warranty 
Proven  8  Year  OKJ  Design 
From  pane*  Status  Indicator 
alerts  operator  if  Nitad  ca- 
pacity is  to* 

Rapid  but  cool  charge  cycle 
Automatic  ShufflU  —  never 


GMS  403 
(Top  Inside  View) 


•NEW  PRODUCT 


Same  as  <u  tine  pmw  GMS  403 
except  it  can  accommodate  up  10 
14  different  program  modules 

AmiTIOI  GiS  103  01IEIS 
If  you  own  a  GMS  403,  <1  can 
easily  be  user  upgraded  to  a 
GMS  403  A  by  ordering  out 
Module  Extension  Kit 


GMS  4Q3A 

|T4  Program  Sicrts* 


Control  Products  Unlimited,  Inc. 


CIRCLE  373  OH  READER  SERVICE  CARD 


5  Somerset  Dr.,  Coatesville,  PA  19320 


(2 1 5)  383-6395 
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line  of  sight  when  their  horizon  circles  are 
overlapping, 

Data  Base  Management 

With  GrafTrak  M's  editor,  you  can  create 
and  edit  the  data  files.  Each  file  contains  infor- 
mation for  as  many  as  16  satellites  and  16 
observer  locations.  The  working  data  file  is 
specified  on  the  command  line  when  the  pro- 
gram is  loaded,  and  you  may  change  it  later. 
You  can  create  as  many  data  files  as  you 
need.  Using  the  editor,  you  may  write  out  or 
read  in  individuaf  satellites  or  observers  to 
rearrange  their  order  or  to  transfer  data  be- 
tween files. 

The  input  satellite  orbital  parameters  are  the 
standard  NO  RAD  mean  Kepi  en  an  elements, 
which  you  may  either  enter  manually  or  read 
in  from  an  ASCII  text  file  in  the  two-line  for* 
mat  of  the  NASA  prediction  bulletins.  You  may 
load  the  editor  and  run  it  as  a  DOS  gateway 
function  from  GrafTrak  if  you  have  at  least 
640  K  of  memory,  GrafTrak  will  remain  loaded 
during  editing  and  retain  ail  previously  set 
modes. 

Accurate  Orbital  Information 

Accurate  orbital  information  is  the  most  im- 
portant key  to  successful  satellite  tracking. 
Regularly  updated  elements  are  available 
from  several  dial-in  bulletin  boards  and  packet 
radio  services.  You  may  obtain  data  for  the 
amateur  radio  and  weather  satellites  from  the 
weekly  AMSAT  bulletins  at  the  WD0GML  BBS 
in  St.  Louis  at  (314)  447-3003.  Silicon  Solu- 
tions is  developing  a  processor  which  will  au- 
tomatically update  the  GrafTrak  data  files 
from  the  AMSAT  bulletin  format.  The  Celestial 
RCP/M  BBS  operated  by  Tom  Kelso  In  Fair- 
born,  Ohio,  (513)  427-0674,  maintains  up-to- 
date  two-line  elements  for  about  60  of  the 
most  commonly  requested  satellites. 

I  use  a  batch  process  of  my  own  design 
which,  with  the  press  of  a  single  menu  keyT 
automatically  dials  the  bulletin  board,  down- 
loads the  current  file  of  two-line  elements, 
hangs  up,  extracts  the  satellites  f  use,  and 
reads  them  into  the  GrafTrak  data  file  by 
preloading  the  keyboard  buffer  with  the  re- 
quired  editor  keystrokes,  Those  who  have  not 
yet  joined  the  world  of  digital  communications 
may  obtain  the  NASA  prediction  bulletins  by 
mail,  free  of  charge,  from  The  NASA  Goddard 
Space  Flight  Center,  Code  513,  Greenbeit  MD 
20771, 

In  addition  to  the  Keplerian  elements ,  a  bea- 
con frequency  may  also  be  specified  for  each 
satellite.  The  tracking  display  will  output  the 
Doppler  shift  and  drift  rate  resulting  from  the 
satellite's  motion  relative  to  the  observer,  For 
two-way  operation  through  satellites  that  have 
inverting  transponders,  like  OSCAR-  13t  I 
prefer  to  input  the  beacon  frequency  as  the 
downlink  minus  the  uplink  frequency  at  the 
passband  center.  The  Doppler  output  will  then 
be  the  correction  which  you  add  to  the  nominal 
transponder  sum. 

For  example,  if  you  wish  to  zero  beat  a  sta- 
tion, and  the  Doppler  shows  2-1  kHz,  simply 
transmit  2.1  kHz  above  the  normal  uplink  fre- 
quency. This  wilt  put  you  very  near  zero  beat 
without  the  typical  4kVFO  sweeping"'  to  find 
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your  downlink.  This  method  will  result  in  a 
meaningless  frequency  display  (Figure  2),  but 
I  have  found  the  two-way  Doppler  information 
more  useful.  If  you  want  only  the  one-way 
Doppler,  input  the  nominal  beacon  frequency 
and  the  display  will  show  the  Doppler-correct- 
ed  downlink. 

Automated  Rotor  and  Receiver  Control 

One  of  the  best  features  is  the  antenna  rotor 
control,  or  auto-tracking  capability,  which  pro- 
vides serial  port  output  of  azimuth  and  eleva- 
tion pointing  commands  to  an  external  ARRL 
compatible  interface  unit  (QST,  September 
1986,  p.  40).  Automatic  receiver  frequency 
control  for  downlink  Doppler  drift  compensa- 
tion is  also  included  for  external  Yaesu  FRG- 
9600  compatible  units.  These  modes  provide 
handsoff  computer  antenna  pointing,  greatly 
easing  the  operating  task,  especially  for  low- 
altitude  satellites  like  FO-12. 

When  the  antenna  control  is  active,  the  ele- 
vation and  azimuth  displays  are  modified  to 
show  both  the  desired  pointing  angles  and  the 
current  rotor  positions  as  read  from  the  inter- 
face (Figure  2). 

Antenna  and  receiver  controls  were  first 
available  in  version  2,0,  but  some  enhance- 
ments  have  been  made  in  version  3.0,  such  as 
a  flip  option  to  avoid  azimuth  rotor  hard-stop 
reversals  during  a  pass.  This  uses  the  inverse 
tracking  technique  {when  required)  of  pointing 
the  azimuth  directly  opposite  the  satellite's 
direction  and  redefining  the  horizon  at  an  ele- 
vation of  180  degrees.  Of  course,  your  eleva- 
tion rotor  and  interface  unit  must  be  capable  of 
180  degrees  of  rotation  to  use  this  feature. 
Antenna  pointing  is  normally  disabled  when 
the  display  Is  not  at  current  time  because  the 
satellite  will  not  be  there,  but  you  may  activate 
it  for  testing. 

An  optional  software  driver  is  available  for 
the  Kenpro  KR-010  interface,  and  assembly 
source  code  is  provided  for  a  memory  resident 
station  control  program  which  may  be  cus- 
tomized to  meet  your  own  interface  needs.  In 
addition  to  the  kit  offering  from  A&A  Engineer- 
ing, which  you  wit!  find  in  the  QST  article, 
compatible  units  are  also  available  from  Mi- 
rage Communications  Equipment  Inc.,  PO 
Box  WOO,  Morgan  Hiil  CA  95037  and  L.L 
Grace  Communications  Products,  4 1  Acadia 
Drive,  Voorhees  NJ  08043. 

Astronomical  Tracking  Modes 

The  tracking  calculations  are  not  limited 
to  manmade  Earth  orbiting  satellites.  By 
selecting  the  astronomical  mode,  tracking 
information  will  be  displayed  for  either  the 
SunT  Moon,  or  a  Star.  There  is  no  built-in  menu 
of  stars  or  planets  to  choose  from,  but  you 
may  input  the  inertia!  right  ascension  and 
declination  of  a  celestial  object.  All  satellite 
functions,  such  as  groundtrack  plotting,  rise 
and  set  searches,  three-dimensional  Earth 
views,  and  even  antenna  pointing  for  EME 
operations  are  available  in  the  astronomical 
mode. 

The  position  and  pointing  calculations  in 
astronomical  mode  are  accurate  to  better 
than  one  arc  minute  for  any  epoch  within 
2000  years  of  the  current  date.  The  time-keep- 


ing functions  are  performed  in  true  Julian 
date,  eliminating  the  need  for  annual  side- 
real time  updates  and  leap  year  difficult- 
ies which  have  plagued  other  tracking  soft- 
ware. 

If  you  have  an  interest  in  visual  sightings  of 
satellites,  the  GrafTrak/Silieon  Ephemeris 
combination  is  definitely  the  software  for  you, 
You  can  make  a  fast  check  for  visual  opportu- 
nities by  selecting  one  hour  after  sunset  (or, 
for  morning  passes,  before  sunrise)  and  step- 
ping the  time  forward  in  one-day  increments 
until  the  groundtrack  **walks"  its  way  over  to 
your  location.  The  Sun/Satellite  visibility 
mode  of  Silicon  Ephemeris  provides  detailed 
pointing  and  lighting  tables  for  all  periods 
when  the  satellite  is  in  sunlight  above  your 
horizon,  with  the  Sun  elevation  below  the  de- 
sired value* 

The  passes  with  best  visibility  usually  occur 
when  the  sun  is  about  12  degrees  below  the 
horizon;  however,  the  brighter  satellites,  like 
Mir  and  the  space  shuttle,  can  be  seen  in 
twilight  under  favorable  conditions. 

You  can  save  the  screen  images  on  disk  as 
picture  files  and  recall  them  later.  A  utility  pro* 
gram  called  show  can  load  several  of  these 
files  into  RAM  and  display  them  consecutively 
in  a  repeating  animation  sequence.  You  may 
set  the  speed  of  this  animation  as  desired.  It's 
especially  effective  in  creating  demonstra- 
tions, such  as  a  4fsatellite's-eye  view'1  of  the 
Earth  in  orbit,  a  perpetually  spinning  Earth  as 
seen  from  the  moon,  ortheannuat  figure  eight 
analemma  of  the  Earth's  motion  as  seen  from 
the  sun. 

Tracking  Table  Printouts 

Silicon  Ephemeris  is  the  tabular  output 
companion  to  GrafTrak,  It  includes  18  differ- 
ent modes  of  tracking  data  calculations  which 
will  satisfy  the  most  demanding  satellite  en- 
thusiast or  EME  operator.  See  Table  1  which 
shows  the  main  menu  of  processing  modes. 
The  mufti-satellite  and  multi-observer  modes 
are  very  useful  as  real-time  screen  displays  of 
mutual  access  geometry,  but  they  may  also  be 
used  to  search  for  an  event  or  verify  an  event 
at  a  desired  date  or  time.  The  schedule  and 
window  modes  fill  the  need  for  long-range  pre- 
dictions when  printed  output  is  required  for 
planning  future  operating  times. 

Use  Modes  4  or  13  for  communication  op- 
portunities, when  two  observers  will  have 
simultaneous  access  to  a  satellite,  or  for 
EME  (moonbounce)  operation.  I  have  used 
Mode  6  most  often,  since  acquisition  times 
for  all  low-altitude  satellites  in  the  data  base 
file  are  output  in  the  order  in  which  they  occur 
(see  Table  2),  eliminating  the  need  to  cross 
reference  several  printouts.  This  way  you 
can  be  sure  not  to  miss  an  opportunity. 
However,  as  a  result  of  its  fast  analytical 
formulation,  this  mode  will  not  include  the 
high  elliptical  orbit  satellites,  like  OSCARs 
10  and  13.  You  may  obtain  tabular  tracking 
data  for  Phase  3  orbits,  which  may  have 
unusual  groundtrack  geometry,  with  Modes  3 
and  5.  These  are  sfower,  recursive  search 
modes. 

You're  not  likely  to  find  a  more  complete 
satellite  tracking  system  anywhere! 


Feedback 

In  our  continuing  effort  to  present  the  best  in  ama- 
teur radio  features  and  columns,  we  recognize  the 
need  to  go  directly  to  the  source — you,  the  reader. 
Articles  and  columns  are  assigned  feedback 
numbers,  which  appear  on  each  article/column  and 
are  also  listed  here.  These  numbers  correspond  to 
those  on  the  feedback  card  opposite  this  page.  On 
the  card,  please  check  the  box  which  honestly 
represents  your  opinion  of  each  article  or  column. 

Do  we  really  read  the  feedback  cards?  You  bet! 
The  results  are  tabulated  each  month,  and  the  edi- 
tors take  a  good,  hard  look  at  what  you  do  and  don't 
like.  To  show  our  appreciation,  we  draw  one  feed- 
back card  each  month  and  award  the  lucky  winner  a 
free  one-year  subscription  (or  extension)  to  73. 

To  save  on  postage,  why  not  fill  out  the  Product 
Report  card  and  the  Feedback  card  and  put  them  in 
an  envelope?  Toss  in  a  damning  or  praising  letter  to 
the  editor  while  you're  at  it.  You  can  also  enter  your 
QSL  in  our  QSL  of  the  Month  contest.  All  for  the  low, 
low  price  of  25  cents! 

Feedback^    Title                       Feedback^    Title 

1  Welcome  Newcomers                   16  Experimental  OSCAR 

2  Never  Say  Die                              17  Index  5/89 

3  QRX                                              18  Review:  Ampire  146-OS 

4  Review:  Silicon  Ephemeris                 Preamp 
Tracker                                         19  Special  Events 

5  Feedback                                      20  Homebrew:  1269  MHz 

6  Decoding  OSCAR                               Helix  Array 
Telemetry                                    21  Space  Education 

7  Home-brew:  Build  a  Simple               Network 
Az-El                                          22  Radio  Links  to 

8  Home-brew:  435  MHz                        Phase  III-D 
Crossed  Yagi                                23  New  Products 

9  Home-brew:  A ANother               24  AMSAT-NA  Microsats 
Turnstile  Antenna                         25  Barter  V  Buy 

10  Review:  Kenwood  790 A               26  Ad  Index 

1 1  Home-brew;  Mode  S                    27  Dealer  Directory 
Receive  Techniques                      28  Letters 

12  AMSAT  Satellite  Tracking           29  73  International 

13  Review:  SAT  TRAK  III                30  Propagation 

14  Home-brew:  Mode  L,  My             31   Ham  Help 

Way                                            32  Home-brew;  Mode-L  Dish 

15  Home-brew:  Polarizing/                    Antenna 
Matching  Selector 
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DL-TRIl(BigHorn" 


*  "Open  and  Close  the  Band"  with  our  Delta 
design,  full  wave  DX  performance  mono- 
band,  duoband  and  triband  antennas 

*  High  Quality  construction  using  6061 -T6 
Aluminum  and  Stainless  Steel  hardware 

*  Heavy  duty  design  •  "Quiet"  DX  reception 

*  Excellent  Gain,  FB  Ratio  and  SWR 

*  50  ohm  gamma  feed  *  2kw  power 
DL202:  2  el.  20  meter,  9'  boom  $329. 
DL 1 52: 2 el.  1 5  meter,  6'  boom  $249. 
DL  1 03: 3  el.  TO  metef ;  9'  boom $309. 

*  DL  1015;  4  el  duoba  rider  $489. 
2  el.  10m.  -2  el.  15m.,  9'  boom 

*  DL-TRI:  7 el.  tribander $769. 
3el.l0m.-2ef.  I6m.-2el.20m. 
13.5'  boom  -  wt.  8 U  - 1 2.7  sq.  ft. 

*  See  our  Product  Review  in  this  issue  of  73 
Magazine 
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Multiband  QRV  Dipole/V/Sloper 


CIRCLE  338  OH  READER  SERVICE  CARD 


Ready  to  Use 
Fastest  Install 
Coax  Feed 

2500  Vlnsul 


lEifei* 


* 


Tough 

Flexible 

Kink-Proof 


Fuji  Legal  Power 
No  Lossy  Traps 
Low  Noise 
Never  Corrodes 


QRV.  $49.95  \QRV- $59.95 

39-10    T    51  ft,  long       lTtf0-J0^iC£ft.]ong 
Includes  52  page  Tech  Manual^     Add  S5  Fojr  Si  Handling, 

AntennasWest 
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Number  32  on  your  Feedback  card 


Inexpensive  Mode-L 

Dish  Antenna 


Pay  little  and  gain  much 

by  Keith  Berglund  WB5ZDP 


With  Mode-L  now  a  reality  on  AMSAT 
OSCAR- 13,  my  thoughts  turn  to- 
wards which  antenna  I  should  use.  There  are 
a  few  commercially  available,  but  none  of 
them  are  circularly  polarized,  and  all  are 
more  expensive  than  I  would  have  liked.  A 
$125  price  tag  is  not  expensive  to  some  hams 
but,  on  the  other  hand,  if  you  have  access  to  a 
drill  press,  a  hacksaw,  and  $30,  you  can  walk 
into  your  local  hardware  store  and  end  up 
with  a  23.5  dBi  gain  antenna  that  will  give 
you  a  bodacious  signal  through  the  bird. 

How  Big? 

In  theory,  a  parabolic  dish  is  pretty  simple. 
Merely  take  a  low  gain  feed  antenna  at  the 
focal  point,  point  it  at  the  parabolic  reflector, 
and  Blamrno!  The  RF  energy  is  focused  into  a 
tight,  high  gain  beam.  This  antenna  is  no 
exception,  so  the  project  can  be  divided  into 
two  pans;  the  dish  and  the  feed  antenna. 

You  must  First  determine  how  much  gain 
you  would  like  out  of  your  antenna.  As  you 
would  expect,  gain  equals  size.  The  bigger 
the  dish  ,  the  bigger  the  gain,  A  simple  formu- 
la that  relates  these  factors  is;  G(dBi)  =  7,5 
+  20  Log  d  H-  20  Log  F,  where  d  =  the 
diameter  of  the  dish  in  feet,  and  F  =  the 
frequency  in  GHz.  So,  for  example,  the  gain 
of  a  five  foot  dish  at  1269  MHz  would  be  7.5 
+  13.98 +  2.07  =  23.55  dBi. 

Next,  you  must  determine  the  shape  of  the 
dish.  A  graph  of  the  dish  can  be  determined 
by  using  the  formula;  Y  =  X2/{4*0*  where  Y 
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Figure  I.  Center  huh  of  the  Mode-L  antenna. 
It  consists  of  two  pieces  of V%  -inch  aluminum 
sheet  cut  into  an  octagon  shape  and  drilled. 
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=  the  Y  coordinate,  X  =  the  X  coordinate, 
and  f  =  the  focal  length  in  inches  (distance 
from  dish  origin  to  the  feed  antenna), 

I  used  a  simple  hand  calculator  to  plot  X  as 
a  function  of  Y  for  X  values  from  zero  to  30 
inches  in  one-inch  increments.  Thus,  30  inch- 
es corresponds  to  half  of  the  parabolic  shape 
of  a  60-inch  (5-foot)  dish,  I  chose  an  *T*  of 
24  inches,  which  corresponds  to  a  focal- 
length-to-diameter  ratio  of  0.4  (60/24).  The 
0.4  ratio  is  a  good  choice  for  the  feed  system 
that  I  selected  (more  on  that  later)  and  is  easy 
to  construct. 

Construction 

Enough  about  theory.  How  do  you  build  it 
cheaply? 

The  first  thing  to  do  is  to  take  the  points 
calculated  above  and  turn  them  into  some- 
thing tangible,  Get  a  piece  of  old  4'x  T  lA- 
inch  plywood  (or  equivalent),  and  mark  the 
full-scale  X  and  Y  coordinates  on  it  with  a 
black  marker  pen.  At  zero,  and  then  at  incre- 
ments of  one  inch,  drive  nails  into  the  curve. 
After  30  points,  and  30  nails,  you  will  have  a 
rugged  template  to  work  with. 

Go  to  your  local  hardware  store  and 
get  some  Vi-inch  electrical  conduit.  It*s 
cheap,  available,  and  bendable.  A  10-foot 
piece  costs  less  than  three  dollars.  You  will 
need  three  of  these  pieces  to  make  the 
"spokes*"1  of  the  dish.  Use  an  ordinary  hack- 
saw to  cut  eight  32-inch  spokes,  Then,  using 
a  bench  vise  as  a  conduit  bender,  carefully 
bend  the  pieces  to  conform  to  the  wooden 
template,  generating  eight  spokes.  If  you 
have  access  to  a  real  conduit  bender,  by  all 
means  use  it.  Be  carefiil  not  to  bend  the 
conduit  too  much  as  it  will  permanently  kink. 
At  this  point,  drill  two  '4 -inch  holes  com- 
pletely through  the  conduit  at  1  inch  and  2 
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Figure  2.  Assembling  the  spokes  on  the  ottten 
na  hub. 


inches  from  zero  to  accommodate  mounting. 

The  center  hub  that  everything  attaches  to 
consists  of  two  pieces  of  l/£-inch  aluminum 
sheet  cut  into  an  octagon  shape  and  drilled  as 
shown  in  Figure  1 .  Every  45  degrees,  drill 
two  holes  for  each  ' 'spoke*  \  This  hole  pat- 
tern also  allows  for  a  1-inch  plumbing  floor 
flange  to  be  mounted  to  the  bottom  of  the 
bottom  plate,  and  a  %-inch  floor  flange  to  be 
mounted  to  the  top  of  the  top  plate.  The  1  - 
inch  flange  may  have  to  be  redrilted  to  ac- 
commodate the  hole  pattern  of  the  hub,  but 
this  is  can  be  done  easily  using  a  drill  press. 
These  flanges  are  designed  to  accommodate  a 
piece  of  1  -inch  pipe  to  act  as  a  mounting  pole 
for  the  dish,  and  a  ^-inch  piece  of  pipe  to 
accommodate  the  feed  antenna  (more  on  this 
later). 

After  assembling  the  hub  and  spokes  as 
shown  in  Figure  2,  youTl  have  a  five- foot, 
eight-legged  spider! 

Adding  The  Screen  Wire 

While  you  Ye  at  the  hardware  store,  buy  20 
feet  of  ordinary'  metal  screen.  Before  the 
screen  wire  can  be  added,  it  must  have  some- 
thing to  attach  to.  Drill  a  '/s-inch  hole  through 
the  end  of  each  spoke  so  that  a  piece  of  16 
AWG  wire  can  be  strung  around  the  outer 
perimeter  of  the  dish.  The  two  ends  of  the 
wire  are  held  together  and  tightened  by  a 
small  screen  door  turnhuekle  (see  Figure  3)+ 
Next,  on  the  inside  of  the  dish,  starting  about 
!4  inch  in  from  the  outer  perimeter,  drill  a 
XA  -inch  hole  every  four  inches  along  each  leg. 

Continued  on  page  9 1 
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Figure  J.  Frame  of  the  Mode-L  antenna. 


'LL  THINK  THEY'RE 
HAVING  FU 


"GUARANTEED  TO  OUTPERFORM 


THE 


OR  YOUR  MONEY  BACK! 


YOU'LL  KNOW 
THEY'RE  LEARNING 
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The  "HAM  10*  ten  meter  antenna  tsdesJgned  and  manufactured  bv  American 

Antenna  makers  of  the  world  famous  KflDAntenna.  With  a  power  nandiing 
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EXCLUSIVE  FEATURES:  «"«".i-"o-»-e« 
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®  METALPLAS  CONSTRUCTION. 
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®  COMPUTER  DESIGNED  ISOLATION  CHAMBER. 

For  A  Free  Brochure,  Call: 

1  800-323-6768  IN  1L.  1  800-942-8175 
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Kenwood  TH-25AT 


Tlie  Kenwood  TH-25AT  2m  IITofTcrs 
full  size  features  in  a  compaet  size* 
Extended  receive  coverage  (141  to  163 
MHz),  large  easy  to  read  LCD  display, 
14  memory  channels,  auto  battery 
saver  circuit*  memory  scan  and  band 
scan*  pre-programmed  automatic  off- 
set, 5  watts  of  RF  output  (with  optional 
PG-8  battery)*  Supplied  with  PU-6  ni- 
cad    pack,    duck    antenna    and    wall 

chareer"  Only  $279.99 

(Plus  $5  UPS) 
Order  #73-3062 


Informative  Catalogs 


AMATKUR  CATALOG 

This  48  page  catalog  covers 
all  major  lines  of  ham  gear 
including  Kenwood,  Icorn, 
Yaesu,  AEA,  Kantronics, 
and  Hustler.   With  prices! 

Only  $1  Postpaid 


SHORTWAVE  CATALOG 

52  pages  of  everything  that 
is  new  for  the  SWL.  includ- 
ing receivers,  portables, 
antennas,  rtty  &  fax  decod- 
ers, books  and  accessories. 

Only  $1  Postpaid 


Universal  Radio 

1280  Aida  Drive  Dept.  73 
Reynoldsburg,  OH  43068 
Tolf  Free:  800  431-3939 
In  Ohio:     614  866-4267 


Universal  has  been 
serving  the  ham  com- 
munity since  1942. 
We  arc  an  authorized 
dealer  and  service 
center  for  Kenwood, 
I  com  and  Yacsu. 
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Number  6  an  your  Feedback  card 


Decoding  OSCAR  Telemetry— Part  I 

Learn  all  about  the  state  of  the  birds. 

by  James  R.  Miller  G3RUH 


Tune  to  145.8- 146.0  MHz  SSB 
ai  some  hour  any  day,  and 
chances  are  you  11  hear  ihe  familiar 
sound  of  hams  enjoying  an 
OSCAR- 13  contact.  But  search 
around  on  145,812  MH2  SSB.  and 
you  *  i  I  hear  someih  i  n  g  d  1  f fe  re  nt — a 
rhythmic  purring  sound.  That's 
OSCAR  telemetry*  the  satellite's 
signals  telling  us  just  how  things 
are  up  there. 

All  satellites  broadcast  teleme- 
try* Some  do  nothing  else.  There 
are  four  sending  data  now,  and  at 
least  four  more  in  the  pipeline,  This 
telemetry  data  is  available  for  any- 
one to  enjoy — now!  All  you  need  is 
a  little  electronics,  a  decoder  to 
turn  that  whining  noise  into  digital 
form,  and  a  terminal,  as  with  pack- 
et radio,  to  display  it 

And  that's  when  the  fun  begins. 
You  can  read  the  mail,  download 
the  bulletins,  keep  up-to-date  on  OSCAR- 13 
operations,  decode  the  numerical  data  and 
learn  about  the  space  environment,  study  a 
spacecraft's  health*  or  like  me.  do  all  of 
these! 

In  the  last  few  years  Vve  supplied  over 
2000  decoder  PCBs  to  hams  to  help  them 
unlock  the  secrets  of  OSCAR  telemetry* 
Maybe  youll  be  next! 

In  Part  I,  I  focus  on  three  satellites: 
OSCAR-9  (UoSAT-1),  OSCAR-II 
(UoSAT-2),  and  OSCAR- 1 3  (P3C).  Look  for 
telemetry  info,  Fuji-OSCAR-12  (UoSAT- 
D),  and  the  four  microsats  in  Part  H,  to  ap- 
pear in  the  June  '89  issue  of  73. 

The  Telemetry  Decoder 

Surprisingly,  you  can  decode  some  teleme- 
try with  very  simple  equipment*  UoSAT 
sends  very  strong  signals  you  can  receive  on  a 
regular  FM  HT  several  times  a  day  at 
145.825  MHz*  To  turn  the  audio  you  hear 
into  an  RS-232  digital  stream,  all  you  need  is 
a  simple  decoder  circuit  consisting  of  two 
one-shot  monostables  and  a  flip-flop.  The 
display  system  might  be  a  1200  baud  printer 
or  1200  baud  computer  terminal  (VDU). 

But  simple  decoders  only  work  properly  on 
noise-free  signals,  and  it  wouldn't  be  long 
before  you'd  want  to  improve  your  decoder. 
A  proper  error-resilient  UoSAT  decoder 
would  be  a  natural  upgrade,  as  would  a  gain 
antenna  for  stronger  signals, 

Once  you  start  acquiring  telemetry  data, 
you're  soon  faced  with  the  fascinating  prob- 
lem of  what  to  do  with  it  all.  The  computer 
comes  into  its  own  as  a  means  of  storage, 
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Photo  A.  9600  baud  modem  for  packet  radio  and  UoSA  T-D  linked  to 
the  modem  disconnect  header  of  Pac-Comm  *$  Tiny-2  TNC,  One 
EPROM  contains  data  for  a  *  'finite  impulse  response  "digital  fitter 
that  precisely  shapes  the  transmitted  audio  waveform  for  minimum 
bandwidth*  The  other  is  part  of  a  high  resolution  digital  phase- 
locked  loop  for  clock  recovery.  EPROMS  are  supplied  with  ihe 
PCS. 


retrieval,  processing,  and  presentation.  An 
audio  cassette  recorder  is  invaluable  when 
you  want  to  re-examine  raw  audio  signal  after 
the  satellite  has  passed. 

Satellite  Overview 

Because  the  cost  per  Watt  of  spacecraft 
power  is  enormous,  satellites  usually  trans- 
mit with  only  just  enough  power  for  the  job. 
They  expect  ground  stations  to  provide  good 
"ears'*  and  smart  demodulators. 

Such  is  the  case  with  OSCAR- 13,  To  ac- 
quire  and  decode  its  telemetry,  you  need  an 
SSB  receiver  (2  meter  or  70  cm)  and  a  rotat- 
able  beam  antenna,  preferably  with  elevation 
control*  If  the  coax  feeder  is  long  and  loses 
more  than  about  3  dB  of  signal,  you'll  need  a 
masthead  preamplifier.  A  specific  "AO-13 
Data  Demodulator"  extracts  the  digital  data* 
Some  of  this  can  be  dumped  to  a  printer  or 
VDU,  but  in  practice,  the  computer  will  need 
to  read,  process,  and  display  it  first*  Hard- 
ware and  software  is  readily  available  for 
several  machines.  For  the  basic  user,  OS- 
CAR-13  also  sends  two  short  Morse  code 
bulletins  and  ten  minutes  of  50  baud  RTTY 
every  hour. 

Fuji-OSCAR-12  carried  the  first  space- 
borne  packet  radio  mailbox  for  general  use.  It 
sends  telemetry  in  AX. 25  packet  format,  You 
will  need  a  70  cm  SSB  receiver,  gain  antenna 
with  steering*  an  AX. 25  packet  radio  TNC* 
and  an  FO- 12  PSK  modem.  This  will  let  you 
read  down-coming  mail  and  telemetry  val- 
ues. The  data  rate  is  1 200  baud,  To  access  the 
mailbox,  you  need  an  FM  transmitter  on  2 
meters.  The  modem  does  the  uplink  digital- 


to-audio  conversion ,  When  not  in 
mailbox  mode,  FO-12  sends  its 
telemetry  in  CW. 

Two  of  the  new  MicroSats. 
which  AMSAT  North  America  is 
preparing  for  a  late  1989  launch, 
will  carry  AX. 25  packet  radio 
mailbox  facilities*  The  uplink  and 
downlink  formats  are  identical  to 
those  of  FO-12*  Strong  received 
signals  on  70  cm  are  planned.  An 
omm-directional  antenna  may  be 
satisfactory.  A  third  MicroSat  will 
carry  a  TV  camera  and  transmit  its 
images  digitally  in  AX* 25  packet 
format. 

UoSAT- D  will  be  launched  with 
the  MicroSats.  making  up  a  six- 
satellite  mission  for  the  Ariane 
rocket.  UoSAT- D  will  carry  a 
Packet  Communication  Experi- 
ment (PCE)  for  general  use.  and 
transmit  its  packet  traffic  and 

telemetry  in  AX  *25  protocol  frames  on  70  cm 

FM.  The  UoSAT-D  data  rate  is  9.6K  bits/s. 

You  would  need  a  9600  baud  modem  with  the 

TNC* 

UoSAT 

General:  There  are  two  UoSATs,  UoSAT- 
I /OSCAR-9  and  UoSAT-2/OSCAR-l  L 
They  are  in  similar  orbits,  with  periods  of 
93.6  and  98*5  minutes*  Due  10  their  orbits, 
the  satellites  conveniently  appear  around  the 
same  time  each  day.  For  example*  UoSAT-2 
goes  overhead  southbound  at  about  1000 
local  time  each  day,  and  Northbound  at 
about  2100  (±  45  minutes),  A  typical  pass 
lasts  about  12  minutes.  Ideal  for  schools,  for 
example,  or  for  anyone  who  wants  an  orga- 
nized life! 

Both  transmit  very  strong  signals  on 
1 45.825  MHz  FM,  and  sometimes  on 
435*025  MHz  FM,  You  can  hear  them  on  a  2 
meter  HT. 

Data  Transmitted:  UoSAT-2's  data  trans- 
mission follows  a  regular  weekly  pattern  and 
consists  of  plain-text  bulletins  of  interest  to 
all  satellite  users,  telemetry  data*  and  infor- 
mation related  to  the  special  packet  radio 
"data  communications  experiment'*  (DCE). 
The  telemetry  is  of  two  kinds;  either  70  quan- 
tities sent  repeatedly  every  5  seconds,  or 
dwell  telemetry.  That*s  one  or  two  specific 
quantities  gathered  up  over  a  whole  orbit  and 
sent  in  one  long  burst. 

Figure  1  shows  an  example  of  a  plain-text 
bulletin  drawn  at  random  from  my  log  disc. 
These  bulletins  are  typically  several  pages 
long*  The  news  is  gathered  from  all  over  the 


world,  and  it's  the  most  up-to-date  source  of 
amateur  satellite  information  available  any- 
where. 

Now  sec  Figure  2.  The  first  line  shows  the 
date:  1989  Jan  26,  Thursday,  at  1028:08 
UTC  Then  follow  70  data  groups  are  in  the 
format  CCddd,  where  CC  is  the  channel 
number,  00  to  69,  and  ddd  is  the  value.  For 
example,  "37431*  means  channel  37  has 
value  43 1 .  You  can  now  look  up  the  meaning 
of  channel  37  from  the  published  table  (see 
"Reading"  at  the  end  of  this  article),  and  find 
that  it's  the  145  MHz  Beacon  Temperature, 
and  converts  as  Temp  =  0*2  x  (480  -  N). 
Simply  plug  in  N  =  431  to  discover  that  the 
temperature  is  9,8  degrees  C. 

Of  course,  you  wouldn't  want  to  go 
through  that  exercise  too  often,  but  I  think 
you'd  agree  that  a  computer  program  to  dis- 
sect the  table  and  do  the  calculations  is  quite 
straightforward,  fiin,  and  an  ideal  project  for 
hams  and  college  students  alike! 

Telemetry  Format:  UoSAT-2  sends  data  in 
normal  11-  or  12-bit  serial  ASCII  code;  one 
start  bit,  seven  data,  even  parity,  and  two  or 
three  stop  bits.  It  signals  bits  by  using  two 
tones,  or  exactly  two  cycles  of  2400  Hz  for  a 
data  "1"  (stop/idle),  and  exactly  one  cycle  of 
1 200  Hz  for  a  data  *  % '  (start).  The  sine  wave 
tones  zero-crossings  are  synchronized  with 
the  data  transitions.  The  tones  are  transmitted 
as  FM  on  the  145 .825  MHz  carrier.  (UoSAT- 
l  has  the  tones  reversed). 

Telemetry*  Demodulation:  The  simple  sig- 
naling scheme  suggests  that  a  decoder  based 
on  timing  zero-crossings  would  be  easy  to 
implement,  and  I  have  seen  at  least  six  de- 
signs. While  they  would  get  you  going,  they 
are  very  prone  to  errors  caused  by  noise 
spikes.  A  much  better  method  is  to  exploit  the 
information  carried  by  two  synchronous 
tones  in  a  device  called  a  "matched  filter 
decoder," 

The  G3RUH  UoSAT  Decoder  has  been 
available  since  1 983,  and  about  800  are  in  use 
by  hams,  schools,  colleges,  and  at  the 
UoSAT  Spacecraft  Control  Station  itself  at 
the  University  of  Surrey,  Guildford,  En- 
gland. 

Essentially,  the  decoder  compares  incom- 
ing audio  with  locally  generated  1200  and 
2400  Hz  replica  tones.  The  best  similarity 
determines  whether  the  bit  is  a  "  1 "  or  a  "0, " 
Resilience  to  noise  comes  about  because 
noise  is  completely  unlike  the  tones,  or  "un- 
matched." 

The  decoder  then  outputs  ASCII  data  at 
RS-232  voltage  levels  that  any  terminal 
device  or  program  can  read. 

Decoder  Specifications: 
Input-Typically  50  mV  to  5V  RMS  audio 

from  an  FM  receiver. 
Output— The  1200  baud  serial  data  stream  is 

output  in  three  formats:  1)  RS-232e  level, 

2)  regenerated  two-tone  audio  for  tape 

recording,  3)  12V  CMOS  level  plus  1200 

Hi  clock. 
Controls— Input  invert  switch;  UoSAT-  xh 

switch;  lock  meter. 
Set-up— Two  preset  pots:  pll  frequency  and 

xh  voltage  supply. 
Power/PCB— 12V  @  15  mA.  Single-sided 


PCB,  160  x  100  mm.  Eight  CMOS  chips, 
one  op  amp.  19  resistors,  12  capacitors, 
Availability— You  may  obtain  PCB  from 
G3RUH,  AMSAT-UK  (12  pounds  air- 
mail), and  AMSAT-VK,  or  order  it  via 
Project  OSCAR.  AMSAT-NA  stocks  no 
satellite  products,  though  this  should 
change  soon.  Phone  and  check.  All  ad- 
dresses and  phone  numbers  are  at  the  end  of 
this  article. 

Associated  Equipment:  You  can  use  any  2 
meter  FM  radio  to  receive  UoSAT  on 
145.825  MHz.  You  can  take  audio  direct 
from  the  external  speaker  socket.  Some  re- 
ceivers will  have  a  separate  AF  O/P  socket  on 
the  rear  panel  that  bypasses  the  volume  con- 
trol. The  antenna  can  range  from  the  "rubber 
duckie"  to  a  fully  steerable  beam;  results  will 
be  in  direct  proportion  to  signal  strength. 
With  a  beam  antenna  without  elevation  con- 
trol, you  can  follow  passes  that  don't  rise 
more  than  about  30  degrees.  A  * 'turnstile* 
(crossed  dipole)  is  a  very  effective,  simple, 
fixed  omnidirectional  antenna,  especially  for 
overhead  passes-  You  can  display  the  data  on 
any  1200  baud  serial  device,  such  as  a  VDU, 
printer,  or  computer  terminal.  If  you  operate 
packet  radio,  you  already  have  a  suitable  ter- 
minal. 


"Ail  satellites 
broadcast  telemetry. " 


Reading:  Probably  more  has  been  written 
about  UoSAT  than  any  other  amateur 
spacecraft ,  and  the  list  below  is  just  a 
selection.  The  UoSAT  booklet  will  appeal  to 
Novices  and  old-timers  alike,  and  has  the  full 
telemetry  specifications.  NSAHD's  article 
shows  what  you  can  do  when  you're  really 
hooked!  The  UoSAT  program  papers  by 
Martin  Sweeting  and  his  team  of  engineers 
range  from  the  very  general  (no  math)  to  the 
highly  scientific,  and  I  highly  recommend 
them  for  a  full  understanding  of  the  practical 
realities  of  every  aspect  of  spacecraft  design 
and  operations. 

Miller  J.R<,  G3RUH,  "Data  Decoder  for 
UoSAT,"  Wireless  World,  (UK),  May  1983, 
pp.  28-33. 

''UoSAT  Spacecraft  Data  Booklet,** 
UoSat  Unit,  University  of  Surrey ,  Guildford, 
England,  May  1986.  41  pages.  (Obtain  from 
AMSAT-UK,  6  pounds  airmail). 

Davidoff  M.R.,  K2UBC,  The  Satellite  Ex- 
perimenter's Handbook,  ARRL  1984,  ISBN: 
0-87259-004-6. 

Diersing  RJ.,  N5AHD,  "Processing 
UoSat  Whole-Orbit  Telemetry  Data,"  Pro- 
ceedings of  the  4th  Annual  AMSAT  Space 
Symposium,  pp.  55-76.  ARRL  1986. 

Sweeting  M.N,,  G3YJO,  et.  al., 
"UoSAT— A  Cost  Effective  Spacecraft  En- 
gineering Programme/  J.  Inst.  Electronic 
and  Radio  Engineers,  (UK),  Supplement  to 
Vol.  57  No.  5,  Sept/Oct  1987,  120  pages,  14 
articles,  ISSN  0267- 1689.  (Obtain  from  AM- 
SAT-UK, 10  pounds  airmail). 


OSGAR-13 

General:  OSCAR- 13  is  the  latest  voice/ 
CW  transponding  satellite  for  hams, 
launched  by  Ariane  rocket  on  15  June,  1988. 
Its  period  is  just  under  12  hours,  and  its  orbit 
is  elliptical.  Most  of  the  time  its  distance  from 
the  Earth  exceeds  35,000  km  (22,000  miles), 
which  means  nearly  half  the  Earth  is  in  view 
for  hours  at  a  time,  every  day. 

OSCAR- 13  carries  three  transponders: 
Mode  B  (70  cm  up,  2  meters  down),  Mode  L 
{23  cm  up,  70  cm  down),  and  Mode  S  (70  cm 
up,  13  cm  down). 

Telemetry  transmissions  are  associated 
with  each  mode.  On  2  meters  this  is  at 
145,812  MHz,  while  on  70  cm  it  is  435.653 
MHz.  Occasionally  these  are  changed  to 
145.985  or  435,677  MHz  for  a  few  minutes. 
Transmissions  are  continuous-  On  the  hour 
and  half  hour,  there  are  short  CW  bulletins; 
on  the  quarter  hours,  Five  minutes  of  50  baud 
RTTY,  The  rest  of  the  time,  OSCAR- 13 
broadcasts  telemetry  data. 

Data  Transmuted:  OSCAR- 13  alternately 
sends  two  kinds  of  information;  plain- 
text message  bulletins  and  spacecraft  nu- 
merical telemetry.  It  transmits  data  in  512 
byte  blocks,  each  block  preceded  by  four 
synchronization  bytes  and  followed  by  a 
two-byte  check  sum.  Idle  bytes  space  out 
the  blocks.  Plain-text  uses  ASCII  codes, 

A  byte,  comprised  of  eight  bits,  is  trans- 
mitted serially  at  a  rate  of  400  bits/&.  A  block 
lasts  10.24  seconds.  Blocks  are  separated  by 
about  13.5  seconds.  This  rhythm  is  clearly 
discernible  in  the  audio. 

Figure  3  shows  two  typical  message 
blocks.  Note  that  the  first  letter  of  a  block 
is  a  unique  block  identifier,  Five  text 
blocks  use  K,  L,  M,  N,  and  Y,  while  tele- 
metry data  uses  the  letter  Q. 

Telemetry  data  (Q)  blocks  are  hybrid-  The 
first  256  bytes  are  plain-text,  and  identify  the 
satellite.  They  also  show  the  time,  date,  and 
certain  command  status  flags.  The  second 
256  bytes  contain  128  bytes  of  data  about  the 
spacecraft's  present  operation,  and  128  bytes 
of  historic  "snapshot*  *  data.  These  data  bytes 
sent  voltages,  currents,  temperatures,  navi* 
gation  sensor,  status  flags,  counters,  timers, 
and  so  on.  You  can  decode  them  with  refer- 
ence to  the  published  calibration  information. 
The  computers  job  is  to  present  the  data  in 
real  time. 

Telemetry  Format:  I  described  the  block 
format  above,  Now  1*11  recast  the  bits  in  a 
form  familiar  to  packet  radio  users,  NRZL 
This  means  that  a  "1"  is  represented  by  a 
change  in  the  bit  stream  (01  or  10),  and  a  **0" 
by  no  change  (00  or  11).  Next,  each  bit  is 
exclusive-ORed  with  the  400  Hz  bit  rate  lock 
(Manchester coding).  Finally,  the  transmitter 
carrier  is  modulated  the  same  way  as  SSB  is 
produced.  Because  the  signal  is  binary,  the 
net  result  is  a  180  degree  reversal  of  the 
carrier  phase  known  as  phase-shift  keying 
(PSK). 

Yes,  it*s  complicated  because  it  has  to 
make  maximum  use  of  the  precious  space- 
craft  power.  Only  one  Watt  is  transmitted, 
yet  a  400  bits/s  data  rate  at  40,000  km  is 
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UoSAT  Spacecraft  Control  Centre, 
University  of  Surrey,  England. 

*  Particle  Wave  Surveys  Continue  * 

The  UO-11  particle/wave  experiment  and  the  Digital  Store  and  Readout 
system  have  seen  daily  use  during  that  last  week. 


**  AMSAT  PHASE-IV  STUDY  LAUNCHED  ** 

AMSAT-NA  Engineering  Vice  President  Jan  Ring  (W3GEY)  recently  completed 
a  "Phase  4  Technical  Study  Plan" ,  outlining  the  technical  and  operational 
choices  that  must  be  made  as  Amateur  Satellite  community  looks  for  more 
advances  satellite  communications  facilities.   The  document  addresses  all 
of  the  engineering  choices  that  effect  selection  between  Molniya  or 
geostationary  orbits,  and  proposes  that  AMSAT  Phase-IV  devote  itself  to 
geostationary  spacecraft.  Members  of  the  technical  study  team  have  been 
looking  at  solutions  to  the  problems  that  would  be  faced  during  the  design 
and  operation  of  a  low-cost  geostationary  satellite. 


Figure  i.  A  plain-text  bulletin  drawn  at  random  from  the  G3RUHlog  disc. 
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Figure  2.  An  example  of  an  actual  telemetry  frame  as  a  printer  or  VDU  would  show  it 


M  de  DB2CS  &  G3RUH 

mm         AO-13  TRANSPONDER  SCHEDULE 
Mode~B   from  MA   3  until  MA 
Mode-JL  from  MA  100  until  MA 
Mode-B   from  MA  150  until  HA 
OFF      from  MA  240  until  MA 


Update  1989  Jan  30 
(valid  until  March)  #*'* 
100    Attitude  ALON  / 

150     Jan  30  173.8/ 

240     Feb  06  178.9/ 

3     Feb  13   179.0/ 


ALAT 
-1.4 
1 
8 


-2 


2 


Attitude  gives  best  pointing  angle  around  apogee. 
Rate  of  change  in  ALON;  f).016  deg/day,  ALAT;  -0.1  deg/day. 

N  de  VK5AGB  07JanS9  0030  utc  QST:  The  OSCAR- 13  Operations  and 
Technical  Handbook  produced  by  AMSAT-UK  in  collaboration  with 
AMSAT-DL  is  NOW  available  -  Contact  AMSAT-UK,  Project  OSCAR  or 


AMSAT- Australia  for  details 


73  Graham 


Peter  DB20S  -  Jan  30:  Can  you  please  send  tape  of  software  to 
check  out  IHU  with  32K  memory  board  -  works  OK  with  AO10 

recovery  software  but  not  IPS-C2??  73  Graham. 


Figure  3.  Two  typical  message  blocks.  The  first  letter  of  a  block  is  a  unique  block  identifier.  Fh?e 
text  blocks  use  Kt  Lt  M,  N,  and  Y,  while  telemetry  data  uses  the  letter  Q< 


possible,  error- free.  Compare  that  with  ter- 
restrial RTTY  or  packet  radio. 

Telemetry  Demodulation:  Recovering  the 
digital  data  from  received  audio  is  also  com- 
plicated, similar  to  the  encoding  process  just 
described,  but  in  reverse.  First  the  audio  car- 
rier (about  1500  Hz)  is  acquired  and  re- 
moved. Then  the  400  Hz  clock  is  acquired 
and  removed.  Next,  the  bits  are  detected  in  a 
"matched  filter."  Now  the  NRZI  is  un- 
scrambled back  to  regular  data. 

A  circuit  searches  for  the  synchronizing 
bytes,  and  when  it  finds  them,  512  bytes  are 
clocked  out  to  a  parallel  port.  They  are  also 
loaded  into  a  seriaiizer  which  operates  at 


1200  baud  and  provides  a  start/stop  serial 
stream  to  an  RS-232  port.  The  G3RUH  OS- 
CAR-10/  1 3  PSK  Data  Demodulator  provides 
all  of  the  above  functions  and  has  been  avail- 
able since  1984.  About  500  are  in  use  at 
present. 

Decoder  Specifications; 
Input— Typically  50  mV  to  5V  RMS  audio 
from  an  SSB  receiver. 

Outputs— Three  formats:  1)  RS-232  level 
1200  baud,  2)  eight-bit  parallel,  3)  400  bits/s 
raw  data. 

Controls — Tune  Carrier,  Tuning/Lock  me- 
ter. Meter  select. 
Set-up— Three  preset  pots;  two  pll  frequen- 


cy and  ¥i  voltage  supply. 
Power/PCB— 12V  @  30  mA. 
Double  sided  PCB  plated  through, 
200  x  160  mm.  24  CMOS  chips, 
one  op  amp.  23  resistors,  22  ca- 
pacitors. 

Availability— The  PCB  is  avail- 
able from  AMSAT-UK  (19 
pounds  airmail).  You  can  also  or- 
der it  from  AMSAT-VK  and  Pro- 
ject OSCAR.  RadioKit  sells  PCB 
plus  full  kit  of  parts.  AMSAT-NA 
stocks  no  satellite  products, 
though  this  may  change.  Phone 
and  check.  All  addresses  and  num- 
bers are  a!  the  end  of  this  article. 

Associated  Equipment:  You 
must  use  a  2  meter  or  70  cm  SSB 
radio  to  receive  OSCAR- 13  on 
145.812  or 435.653  MHz.  Tuning 
rate  should  be  100  Hz/step  or  bet- 
ter.  You  can  take  audio  direct  from  the  exter- 
nal speaker  socket.  Some  receivers  will  have 
a  separate  AF  output  socket  on  the  rear  panel 
thai  bypasses  the  volume  control, 

Receiving  antennas  must  have  at  least 
10  dB  of  gain,  with  little  coaxial  feeder  loss 
unless  there  is  a  masthead  preamplifier. 
Steering  in  azimuth  is  essential,  and  elevation 
is  highly  desirable  if  you  wish  to  observe  all 
passes, 

It  is  possible  to  display  the  piain-text  infor- 
mation on  a  VDU  or  1200  baud  terminal 
device.  Problems  arise  with  the  data  teleme- 
try, though,  because  all  codes  from  0  to  255 
will  occur.  These  will  invariably  cause  comic 
effects  on  the  screen,  such  as  clearing,  in- 
verse video,  beeps*  backspacing,  foreign 
symbols,  and  in  the  case  of  printers,  ejection 
of  large  amounts  of  blank  paper. 

Software:  The  only  practical  way  to  handle 
the  telemetry  data  is  with  a  computer,  and  the 
RS-232  decoder  output  ensures  that  most  can 
be  used.  Software  is  available  for  several 
machines,  notably  the  IBM  PC,  Commodore 
C-64,  Acorn/BBC,  Atari  800XL,  Tandy 
TRS-80,  Sinclair  Spectrum,  and  possibly 
others.  These  programs  are  not  at  all  compli- 
cated; most  of  their  job  is  cosmetic,  i.e. , 
creating  a  tidy  display?  You  can  obtain 
IBM-PC  and  CBM-64  display  programs 
from  AMSAT-UK,  AMSAT-VK. 'and  Proj- 
ect OSCAR. 

Reading:  The  OSCAR-IS  Handbook  con- 
tains a  wealth  of  facts,  figures,  tips,  and  de- 
scriptions of  the  satellite  systems.  It  explains 
the  telemetry  in  fullest  detail.  Worldwide 
contributors.  A  G3RUH  PSK  Decoder  article 
is  supplied  with  the  PCB. 

OSCAR- 13  Operations  and  Technical 
Handbook,  AMSAT-UK,  London  E12  5EQ, 
England.  52  pages.  (From  AMSAT-UK  6 
pounds  airmail,  AMSAT-VK,  or  Project 
OSCAR), 

Miller  J.R.,  G3RUH,  ^A  PSK  Telemetry 
Demodulator  for  OSCAR- 10,"  Ham  Radio, 
(USA),  April  1985,  pp.  50-62-  Also  pub- 
lished in  Wireless  World  (UK),  Oct/Nov 
1984,  Radio  Rivista,  (Italy)  May/Jun  ]984t| 


Look  for  Part  II  in  the  June  '89  issue  of  73, 
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..America's  Best! 


TEN-TEC 


WHEN  YOU  ARE  READY  TO  TRADE, 
CALL  MEMPHIS  AMATEUR 
AND  TRADE  UP  TO  TEN-TEC!! 


The  PARAGON . . .  Performance  Plus!  NEW! ...  961  Power  Supply 

The  Paragon  is  the  result  of  a  three  year  engineering  effort.  We  are  proud  of  the  Paragon  and 
we  think  it  has  set  new  standards  of  excellence  in  synthesized  rigs.  Check  it  out  yourself.  We 
think  that  you  will  share  our  pride  in  the  Paragon. 
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|         vms 
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COMING  SOON:  OMNI  V 


TEN 
238 

2-KW 
Antenna 

Tuner 
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0  1 

P   0. 

MODEL  425  TITAN 


961  Power  Suply 


561  CORSAIR  II 


238-G  VFO  MIC 


MODEL  605 
SINGLE  PADDLE  KEYER 


MODEL  604 
DUAL  PADDLE  KEYER 


COMING  SOON-HERCULES  II  AMP 
Solid  State,  No-Tune,  550  Watts  HF 


CALL  US  TOLL  FREE! 


800-238-6168 


1465  WELLS  STATION  ROAD,  MEMPHIS  TN  38108    OPEN  9  TO  5,  SAT.  9  TO  12  (CENTRAL  TIME)    PHONE  901  -683-91 26 


CIRCLE  331  ON  READER  SERVICE  CARD 


Number  7  on  your  Feedback  card 


Build  A  Simple 
Az-El  For  Mode  L 

Precision  antenna  pointing  for  under  $100, 


by  John  Molnar  WA3ETD 


II  was  a  week  before  the  scheduled 
hunch  of  OSCAR  13,  and  I  hud  a 
problem.  1  wanted  to  get  on  Mode  L  on 
the  first  day.  and  the  only  antenna  sys- 
tem available  that  would  operate  on 
1269  MHz  was  an  eight  foot  parabolic 
dish  sitting  in  my  driveway,  pointed  at 
the  horizon.  I  needed  an  alternative 
antenna,  one  that  would  meet  several 
important  requirements  unique  to  my 
QTH:  U  had  to  be  pointable  in  both  the 
azimuth  and  elevation  planes  (Az-El). 
it  had  to  be  tripod-mounted  on  a  sec- 
ond story  roof  with  limited  aiming 
radius,  it  had  to  have  enough  gain  to  be 
usable  with  a  nominal  amount  of  up- 
I ink  power  (about  40  Watts  at  the 
amplifier),  and  it  had  to  be  built  with  as 
many  "available"  components  as 
possible. 

What  evolved  is  an  Az-El  rotor 
setup,  tripod-mounted,  controlling  a 
pair  of  24-element  loop  yagi  antenna 
stacked  in  the  "E"  plane.  This  project 
was  intended  to  be  a  temporary  mea- 
sure, one  that  would  allow  me  to  get  on 
Mode  L  while  1  was  working  on  the 
M final"  solution.  What  really  hap- 
pened was  that  this  eastly-reproduca- 
ble  weekend  project  worked  so  well 
that  it  is  still  in  place  on  the  roof  as  my 
main  Mode  L  array,  and  doubles  as  a 
weak  signal  contest  antenna  system  for 
1296  work,  (The  dish  is  still  in  the 
driveway,  but  has  found  use  as  a  Mode 
S  downlink  antenna.) 


Photo  A  The  completed  Mode  L  Az-El  and  stacked  24-ele- 
mem  loop  yogis  at  WA3ETD.  Note  '  'top  hat  ' '  bucket  that 
protects  the  elevation  rotor  from  the  elements. 


A/-KI  Rotor  System 

An  Az-El  rotor  system  has  two  functions.  It 
must  support  the  antenna  array,  and  allow 
that  array  to  be  pointed  at  any  point  on  the 
horizon  (like  your  20  meter  array)  as  well  as 
any  point  in  the  sky,  because  that  is  where  the 
satellites  are.  1  have  built  several  Az-El  sys- 
tems since  OSCAR  7  days,  and  favor  a  sys- 
tem using  two  separate  rotors  bolted  together 
in  some  manner.  Both  rotors  should  be  con- 
tinuously adjustable  and  have  enough  resolu- 
tion to  point  the  antenna  directly  at  the  satel- 
lite in  question,  li  is  possible  to  use  different 
rotors  for  the  Az  and  El  functions:  all  that  is 
required  is  s<  unc  means  of  mechanically  con- 
necting them  together  such  that  the  horizontal 
rotor  turns  the  vertical  (elevation)  rotor, 
which  in  turn  supports  the  antenna  array. 

The  elevation  rotor  typically  supports  the 
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Photo  B,  Close-up  of  mounting  hardware.  Aluminum  plate 
and  two  sets  of  TV  V-holts  form  a  right  angle  mast-to-boom 
mount,  Vie  counterbalance  slides  on  the  PVCpipe,  allowing 
adjustment  for  the  weight  of  ihe  power  divider  {visible  below 
and  to  the  right  of  die  elevation  rotor j  and  cahle  harness.  A 
short  section  of  steel  7V  mast  secures  the  El  rotttr  mounting 
plate  to  the  Az  rotor  clamp.  When  complete,  plastic  end  caps 
seal  the  bootti,  mast,  and  PVC  tail  from  moisture  and  insects. 


Most  rotors  will  serve  as  the  az- 
imuth, or  horizontal  rotor.  No  modifi- 
cation is  usually  required,  since  the 
rotor  is  being  used  for  turning  a  hori- 
zontal load.  Once  again,  a  generic 
hamfest  CDR^-type  rotor  works  well. 
especially  if  it  has  continuous  control 
(not  a  "stepper**).  However,  a  U-l 00 
or  U- 1 10  can  be  used  with  the  minor 
control  box  modification  described 
later  in  this  article.  Kenpro  (now  a 
division  of  Yacsu)  makes  a  fine  az- 
imuth rotor  specifically  designed  for 
satellite  service.  This  rotor  has  a  flat 
rotating  surface,  tapped  for  bolts  in 
four  places.  Almost  anything  can  be 
mounted  to  the  KR-400  rotor  by  using 
a  drilled  adapter  plate.  However, 
some  CDR-typc  rotors  have  remov- 
able mast  clamps  that  make  them  high- 
ly desirable  for  satellite  service.  Try  to 
find  one  with  continuous  control,  if 
possible.  I  was  fortunate  enough  to 
have  a  Kenpro  KR^400,  obtained  at  a 

'distress  sale/ '  for  my  project.  I  used 
the  existing  mast  clamp  supplied  with 
the  rotor  to  support  the  elevation  rotor, 
So,  let's  get  started!  All  you  will 
need  are  two  suitable  rotors,  some  ba- 
sic hardware,  hand  tools,  and  a  week- 
end in  your  shop  or  garage. 


antenna  arrav  boom.  The  boom  should  be 
balanced  to  eliminate  stress  on  the  rotor,  and 
the  easiest  way  to  balance  the  boom  is  to  stack 
two  antennas  and  place  the  rotor  in  the  center 
of  the  boom.  Thus,  the  boom  must  pass 
through  the  elevation  rotor.  For  lightweight 
satellite  antennas,  1  have  found  that  an  old 
favorite  flea  market  special,  the  Alliance  U- 
100.  or  its  descendant,  the  U-l  10,  work  per- 
fectly as  elevation  rotors,  with  minimal  mod- 
ification. These  four  wire  control  rotors  and 
their  clicker  style  box.  designed  for  the  home 
television  industry,  can  be  found  in  working 
condition  at  flea  markets  for  five  dollars. 
They  work  just  fine  on  their  side  for  elevation 
duty.  I  used  a  U- 1  10  in  this  project.  Howev- 
er, a  U- 100  modified  eight  years  ago  is  still 
lifting  antennas  on  my  roof  in  the  Northeast! 


Clamp  Arrangement 

Most  rotors  arc  designed  to  be 
clamped  to  a  vertical  pipe  and  to  turn  a 
vertical  antenna  mast.  Some  method 
must  be  devised  to  get  the  rotor  to  turn 
a  horizontal  mast  so  that  the  antennas 
can  be  elevated.  You  must  make  a  clamp 
arrangement  that  will  allow  the  rotor  to  be 
mounted  on  its  side.  This  kl90  degree  clamp' 
can  be  easily  created  using  common  parts. 

The  idea  is  to  mount  a  U-l 00- type  eleva- 
tion rotor  on  its  side  on  top  of  a  standard 
azimuth  rotor.  This  can  be  done  in  two  ways. 
If  you  have  an  azimuth  rotor  with  a  flat 
mounting  surface,  all  that  you  will  need 
is  a  six  inch  square  adapter  plate  fabricat- 
ed from  '4  inch  aluminum  plate.  Or.  if  you 
use  a  standard  mast  clamp  rotor;  you  can 
clamp  the  adapter  plate  to  an  eight  inch 
section  of  standard  steel  TV  mast  (avail- 
able at  Radio  Shack7" ).  Then,  clamp  the 
mast  section  to  the  azimuth  rotor  and  you  will 
have  a  quick  Az-El  system,  I  used  this  latter 
approach. 


JANUARY  4>  1983 
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A  CURE  WAS  FOUND 


1.    REFLECTED  POWER-ITCH 


.     KNOB-ITUS 


3.  QRM-DEAFNESS 

4.  BUTTON-PHOBIA 


5.    SWITCH-CANKER 


SUPER  TUNER-BLUES 
CROSS  NEEDLE-EYES 


AUTOMATIC  ANTENNA  MATCHER     ® 

FOB    ALL    S.S.B.    RADIOS 

•£  ONE  SHOT  GUARANTEED  TO  LAST 

AT  LEAST  FIVE  YEARS! 

MAX  COM,    INC.    BOX    SOS,  FT.    LAUD.,    FL.33302 


*  MAMCOM  it  A  rtaiElBrBd  tnid»miiV  and  fs- owned  t>y  M&)i.coro  Elpclronrrs  Inc. 


THE    BOTTOM    LINE: 


"MAXCOM    WORKS" 

CIRCLE  101  ON  READER  SERVICE  CARD 


Multiband  QRV  Dipole/V/Slopcr 
#i  ffa * 


INTRO 
PRICE 


Easy  to  learn,  easy  to  use  manual 

PCB  design   package.   Capable  of   $^QC 

producing  professional  artwork  for      0«J*J 

multi-layer,  through-hole  boards  to 

32  x  32  inches,    Host  of  powerful 

editing  features  make  efficient  PCB 

lay-out  a  breeze.  Gerber  and  NC  Drill 
output. 

Protel  offers  other  fine  programs;  PROTEL- 

SCHEMATIC,  the  easy  to  use  schematic  cap- 
ture program,  and  PROTEL-AUTOTRAX,  the 

full-featured  PCB  layout  program 

HARDWARE:  ISM  PC/AT/XT/PS2  or  compatibles 640K  RAM 

2  floppies  or  a  hard  disk PC  or  MS-DOS  greater  than  version  2.0 

ORDER  TOLL  FREE,  CALL:  (800)  544-4186  r 


If  you  are  m  CAr  Hi,  AK,  or  Canada,  call:  (408)  437-7771  ;[p[j][jM?[l 

PROTEL  TECHNOLOGY  INC, 

50  Airport  Parkway  (408)  437-7771 

San  Jose,  CA  951 10  fax  (408)  437-4913 


Ready  to  Use 
Fastest  Install 
Coax  Feed 
2500  V  Insul 


Full  Legal  Power 
Tough  No  Lossy  Traps 

Flexible  Low  Noise 

Kink^Proof     Never  Corrodes 


Q§v-  $49.95 

9  0-10    T    51  fi.  long 

Includes  51  page  Tech  Manual ' 

FnfopackSl  by  1st  class  mail. 
Depi  7;  Pttvvo,  UT  84603^  1 144 


\i 60-10^  102 ft.  long 
Add  |5  Post  &  Handling. 

A  ntennas  West 

101)    373-S425 


CIRCLE  236  ON  READER  SERVICE  CARD 


NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,114  +  Hams,  via  your  computer, 
$29.95  per  year—  unlimited  use! 

BUCKMASTER  PUBLISHING 

Mineral  Virginia  23117 
703:  894-5777         800'  282-5628 

CIRCLE  15G  ON  READER  SERVICE  CARD 


CIRCLE  378  ON  READER  SERVICE  CARD 


CB-TO- 10  METERS 


We  specialize  in  CB  radio  modification  plans  and 
hardware,  Frequency  and  FM  conversion  kits,  repair 
books,  plans,  high-performance  accessories.  Over  12 
years  of  satisfied  customers!  Catalog  $2. 


CBC  INTERNATIONAL 

P.O.  BOX  31500X,  PHOENIX,  AZ  35046 


CITY 


LDtmiTi  unit  til  on«  far  !h»  FutuA 


Minnesota 


Satellite  City 

12581  Central  Ave.,  Mpls,  MN  55434 


National  1-800-426-2891     Local  1  -61 2-754-1 200    State  1  -800-328-8322,  Ext  1 76 


CIRCLE  332  ON  READER  SERVICE  CARD 
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Referring  lo  Photos  B  and  C,  cut  a  six  inch 
square  plate  of  3/1 6 rt  or  XA  H  aluminum  plate. 
I  have  successfully  cut  this  type  of  plate  using 
a  saber  saw  with  a  metal  cutting  blade,  but 
you  could  also  use  a  hacksaw  .  Make  sure  to 
clamp  the  main  piece  of  aluminum  in  a  vice, 
and  wear  those  safety  goggles! 

Most  "original*'  U-100  rotors  have  four 
3/16"  rods  threaded  into  the  aluminum  case. 
These  served  as  the  rotor-to-mast  clamp 
guides,  and  should  be  removed.  When  look- 
ing at  your  U-100  or  LI-IIO*  you  will  see  an 
aluminum  tab  protruding  from  the  rotor 
body,  above  the  top  set  of  holes  originally 
holding  the  mast  clamp  guides.  This  tab  is 
intended  to  prevent  the  rotur  and  antenna 
from  si  iding  down  the  mast  should  the  clamps 
become  loose  in  TV  duty.  Since  we  intend  to 
lay  the  rotor  on  its  side  on  the  plate,  this  tab 
must  be  removed.  Do  this  by  deeply  scribing 
.i  line  in  the  aluminum  tab  where  it  is  cast  into 
the  rotor  body .  A  sharp  blow  with  a  ball  peen 
hammer  at  the  end  of  the  tab  will  usually 
break  it  off  neatly  at  the  scribe  mark.  I  have 
modified  several  of  these  rotors  in  this  man- 
ner, and  once  the  tab  took  a  piece  of  the  rotor 
case  with  it,  exposing  the  guts  of  the  machine. 
No  problem,  a  bead  of  RTV  will  seal  the 
crack  against  the  rain. 

Now  lay  the  rotor  on  its  side,  centered  on 
the  6"  plate.  Mark  and  drill  the  plate  tor  the 
four  posts  of  the  rotor.  Secure  the  rotor  and 
plate  with  3/16*  x  lA."  stainless  hardware, 
and  insure  that  it  is  centered  on  the  plate. 

The  next  step  depends  on  your  choice  of 
azimuth  rotor.  If  you  have  a  Hat  surface  on 
the  a/imuth  rotor,  mark  and  drill  the  plate  for 
the  hole  pattern  on  your  particular  device. 
Then  secure  the  plate  to  the  rotor  using  sever- 
al washers  or  small  spacers  between  the  plate 
and  the  rotor  to  provide  clearance  for  the  four 
bolt  heads  holding  the  elevation  rotor.  As- 
semble the  basic  Az-El  by  bolting  both  rotors 
to  the  plate. 

Mounting 

You  are  now  ready  to  assemble  a  mechani- 
cally touuh.  compact  unit  Refer  to  Photo  B. 
Mount  the  mast  clamp  type  azimuth  rotor  to 
the  plate  using  a  8"~10"  piece  of  TV  mast. 
Drill  your  plate  to  accept  two  standard  TV 
U~bolt  mast  clamps,  and  secure  the  plate  and 
elevation  rotor  to  the  short  mast  section.  In- 
sert the  other  end  into  the  azimuth  rotor  until 
it  bottom v  nut.  then  measure  how  much  mast 


Photo  C.  Major  Az-El  components.  Square  fA  "  alu- 
minum plate  is  used  lo  fabricate  right  angle  mounts 
using  standard  TV  U-htths  and  chimps, 
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Photo  /?.  Elements  of  an  Az-EL  In  this  sys- 
tem, the  modified  El  rotor  is  united  with  a  flea 
market  CDR  rotor  with  short  sections  of  /  " 
od  threaded  water  pipe  components.  The 
horizontal  mast  is  typically  about  38  "  long. 

is  between  the  plate  and  the  top  of  the  rotor. 
Cut  that  much  off  the  mast— the  goal  is  to  rest 
the  plate  directly  on  top  of  the  azimuth  rotor. 
Secure  the  assembly,  I  have  found  that  the 
slight  imbalance  caused  by  the  elevation  rotor 
being  slightly  "in  front"  of  the  azimuth  rotor 
in  this  application  causes  no  problems  in  the 
final  assembly. 

That's  it!  The  tough  pan  of  your  Mode  L 
array  is  behind  you.  Mount  the  completed 
Az-El  assembly  on  a  piece  of  TV  mast,  and 
use  a  standard  3'  TV  roof  mount  tripod  to 
hold  it  in  the  final  position.  Assuming  that  the 
tripod  will  be  used  in  the  final  roof  mount 
application,  once  again  minimize  the  length 
of  the  TV  mast— 1  try  to  rest  the  bottom  clamp 
of  the  azimuth  rotor  directly  on  the  top  of  the 
tripod. 

Photo  D  shows  another  possible  mounting 
scheme.  The  Az-El  rotor  connection  is  fabri- 
cated from  short  sections  of  1 "  threaded  iron 
water  pipe  and  a  "Tee"  section.  As  you  can 
sec,  many  methods  of  coupling  two  rotors  are 
possible. 

Antenna  System 

The  following  minimum  system  results  in  a 
usable  uplink:  a  single  45 -element  loop  yagi 
(about  20dBi  gain)*  transmitter  power  output 
of  35-40  Watts,  and  no  more  than  3  dB  of 
feedline  connector/SWR  loss.  I  have  worked 
manv  stations  on  Mode  L  in  this  class. 

A  pair  of  45-elcment  loop  yagis  results  in  a 
system  about  equivalent  to  a4"  dish  antenna.  I 
have  used  exactly  such  a  dish  as  a  reference 
antenna  on  1269  MHz.  The  only 
problems  with  the  45-element  looper 
are  its  physical  length,  about  12\ 
and  the  fact  that  it  is  center  mounted. 
Remember*  the  antenna  is  going  to 
be  pointed  up,  meaning  the  reflector 
end  of  the  antenna  points  down,  pos- 
sibly into  your  roof  or  chimney, 
when  center  mounted.  My  solution 
to  the  size  issue  was  to  end  mount 
two  24-element  loop  yagis,  one  on 
each  end  of  a  30"  boom,  with  the 
elevation  rotor  mounted  in  the  cen- 
ter Counterbalancing  the  array  re- 
sulted in  a  nicely  balanced  package 
with  the  approximate  gain  of  one  big 
loop  yagi. 


The  loop  yagis  1  used  are  sold  by  Down 
East  Microwave,  Box  2310,  RR  #L  Troy 
ME  04987  [(207)  948-3741  ].  They  make  an- 
tennas, power  amplifiers,  and  components 
for  microwave  operators.  If  you  ask  for  it. 
Bill  Olson  (the  owner!  will  leave  several 
inches  of  boom  behind  the  last  reflector  on 
your  24-element  looper.  This  makes  it  much 
easier  to  clamp  the  antenna  to  the  "mast" 
running  horizontally  through  the  elevation 
rotor.  Assuming  that  you  choose  to  use  the 
stacked  24-element  ioopers,  make  sure  to  re- 
quest 1269  MHz  driven  elements  as  well  as 
the  mast  ''tail"  extension  when  you  order 
from  Down  East. 

Checking  Photo  EL  fabricate  two  more 
6"  aluminum  plates,  Mark  and  drill  the  plate 
to  accept  four  TV  U-bolt  clamps,  two  on  each 
side.  One  set  clamps  to  the  loop  yagi  tail, 
and  the  other  to  the  horizontal  mast ,  allowing 
the  array  to  be  elevated.  This  fabrication 
process  is  easy— you  can  bolt  up  the  ele- 
ments as  you  go,  using  a  horizontal  mast 
about  38"  long.  Slip  the  mast  through  the 
U-100,  center  it,  and  snug  it  down  with  Li- 
bolt  clamps.  The  goal  is  to  position  the  two 
Ioopers  so  the  antenna  boom  ccntcMo-cemer 
distance  is  about  30 f\  but  this  is  not  a  critical 
dimension. 

Counterbalancing 

Notice  how  front -heavy  the  array  seems. 
Although  the  U- 1 00  can  lift  the  uncoumerbal- 
anced  array,  all  it  takes  is  a  bit  of  snow,  ice, 
or  wind  loading  to  over-stress  the  elevation 
rotor.  A  counterbalance  is  a  must-  I  fabricat- 
ed a  very  workable  counterbalance  using 
things  stacked  under  my  work  bench,  There 
was  at  hand  also  some  solid  aluminum  rod  in 
the  shape  of  an  octagon  about  2"  in  "diame- 
ter." salvaged  from  a  local  metal  yard. 

Secure  the  two  yagis  to  the  plates  and  hori- 
zontal mast.  Free  the  El  rotor  clamps  so  the 
array  swings  free,  touching  the  ground  or 
floor  in  front  of  the  tripod.  Now  cut  two  1 ' 
long  pieces  of  I  *  i.d.  Schedule  80  (thick  wall) 
PVC  water  pipe,  available  at  any  hardware 
store.  Cut  a  3*  slit  in  one  end  of  each  pipe  so 
that  it  can  be  slipped  over  the  tail  of  each  yagi, 
and  clamp  the  yagi  to  the  plate  by  tightening 
the  U-bolts  over  the  PVC. 

The  two  resulting  9"  PVC  tails  allow  the 
counterbalancing  weights  to  be  clamped  on. 
In  my  case,  the  octagonal  faces  of  the  alu- 
minum provided  a  ready-made  surface  for  the 
U-boll  bracket.  Each  installation  is  slightly 
different,  so  judge  (or  use  a  "fruit  basket 
scale")  how  much  counterbalance  mass  is 
required  to  balance  the  array  in  the  elevation 
rotor.  Slide  your  aluminum  bar,  iron  pipe, 
brick,  or  whatever  forward  or  backward  on 
the  PVC  tail  until  the  array  is  balanced,  Now, 
slide  each  counterbalance  two  inches  or  so 
forward  so  the  array  is  once  again  nose 
heavy.  Secure  lightly.  You  will  make  the 
Una  I  counterbalance  adjustment  later,  when 
the  power  divider  (from  Down  East  Mi- 
crowave) and  transmission  line  is  attached  to 
the  array. 

Final  Assembly 
That  ray  gun  sitting  in  your  garage  is  al- 
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R-7000  Widespan  Panadaptor 

Panadaptor  especially  designed 
for  the  R-7000  receiver.  For  use 
with  o  standard  scope.  Variable 
span  width  from  1  to  10  Mhz. 
Uncover  unknown  elusive  signals. 
Complete  with  all  cables,  &  90  day 
warranty.  $349.95  Shipped.  Pa. 
res.  add  6%, 

GTI  Electronics 

RD  1  BOX  272 

Lehighton,  Pa.  18235 
717-386-4032 
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5-1000  MHz  PREAMPLIFIERS 


NF 

WLA20M*  2dB 

WLA21M  3 

WLA22M  4 

WLA23M  4 

WLA24M  3 

WLA25M  5 

WLA26M  6 


G       P(1  OB) 

15dB    DdBm 


13 
11 
22 
23 
11 
21 


8 

12 
12 
18 
20 
24 


$ 

73 
57 
61 
87 

109 
82 

199 


Add  14  tor  S«\H;  *8W  1  500  MH2 


WJLAM  TECHNOLOGY,  Div.  of 

WI-COMM  ELECTRONICS  INC 

P.O.  Box  5174,  MASSENA,  NY.  13662 
(315)  769-8334 


PROTECT 
YOURSELF 
FROM  THE 
HAZARDS 
OF YOUR 
TOWER 


■k     The  HA2ER  brings  the  antenna  and  rotor  down  to  you  for  safe  and  convenient  main- 
tai nance  and  installation, 

■k     With  your  beam  on  the  ground  you  no  longer  have  to  wait  for  spring  to  make  those 
changes  you  always  wanted. 

•  Constructed  of  hot  dipped  galvanized  steel  with  all  statnless  steel  hardware,  you 
reduce  costly  maintainance  caused  by  oxidation  and  corrosion. 

•  The  HAZER  is  scientifically  balanced  for  easy  raising  and  lowering  with  the  1000  lb. 
manual  winch  and  100  ft.  cable  included.  An  optional  power  winch  is  also  available. 

•  The  specially  engineered  safety  lock  guards  against  slippage  and  wind  vibration  while 
raising  and  lowering.  It  can  never  fall. 


AVAILABLE  MODELS 

Hazer2— Heavy  duty  alum.  12  sq.ft.  load 
Hazer  3 — Standard  alum.  8  sq.  ft.  load 
Hazer  4 — Heavy  galv.  steel  1 6  sq.  ft.  load 
Ball  Thrust  bearing  TB-25  for  any  of  above 


$311.95ppd. 
$223.95  ppd, 
$291.95ppd. 
$CALL$ 


The  HAZER  has  been  designed  for  use  with  the  Rohn  20  and  25  G  tower  or  with  our 
aluminum  tower  specifically  engineered  for  use  with  the  HAZER.  We  will  soon  be  offering  a 
model  for  the  Rohn  45  and  55. 

CALL  816-882-2734  TODAY 


OUR  EXPERT  STAFF  IS  WAITING  TO  HELP 
YOU  ASSESS  YOUR  NEEDS 

YOUR  SATISFACTION  IS  GUARANTEED 

See  us  at  Dayton 


GLEN  MARTIN  ENGINEERING  INC 
Rte  3  Box  322 
Boonville,  MO  65233 
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SOLDERLESS     BREADBOARDS 


Trie  Easy  Project  System  Boards 

SE5D         100  Contact-Points  1.52 

SE10N     640  Contact-Points  5.75 

SE12/B      840  Contact-Points  13-50 

SE23/B  1550  Contact-Points  18.95 

SE36/B  2420  Contact -Points  25.95 

SE3S0       350  Jumpers  Kit  17.95 


PROJECT     ENCLOSURES 


Metal  41/2x21/4x31/4 
Metal  6         x2 1/2x43/8 
Metal  71/2X21/2X51/8 
Metal  91/2X21/2X71/4 


3,95 

5.45 

7.95 

11,95 


+MANY  More  at;  SOFT  LIGHT  MFG. 
501  Simpson  Chapel  Rd. 
800/365-2575     Bioomington,  IN    47404 


ATV  CONVERTERS  •  HF  LINEAR  AMPLIFIERS 


DISCOVER  THE  WORLD  OF 
FAST  SCAN       ^ .       .  TELEVISION 


focM 


HE  AMPLIFIERS  jer  MOTOROLA  BULLETINS 

i  nmplelE   Parts   List   for    HF   AhiplifleTS    Deitti'ted  in 

the  MOTOROLA  Bulletin* 

ANKGHQW....    JJfiO.70     EB6J   MOW..  SBB.G5 

A*J7fcJ  MOW J  Q1.7S      EH27A  3QOW..S1]9.?0 

AH770   SOW f  83-.TQ      EBlM6MW..S«fl.l5 

NEWIl    300  WATT  10-15QMH*  Amplify 

PQWEft  SPtlTTEBSwid  COMBINERS 


VK20&-3O/4B  RF  Ctiak* .(  1.20 

56-590-65-38  ferriwBtad 5     20 


H6ATSHW  MATERIAL 

Model  »  Hot  SinHfi.5*««J.E}  .... 
CHS-6  Copper  Sr^sader^xfiil/Jl) 
Add  |2  00  additional  shipping 


t  22.00 
118.00 


A  MA  Tfe.V  5  JM  L  JEV1.5 1 Q  N  C  O  94  V  E  R  TE  H  S 

ATV?   *20-4&(l J  44.95  Kit 

AT VI  i}<)    HhU  ftoAS-FETl     ...         *49  95K-t 
ATV4   W?-S2B  (GaAS-  ftt\     t  55.95  Kit 

A  UP  MP  SQUELCH  CONTROL  far  ATV 

SIL ...         t  33  95  Ka 


6O0  W»H 
1200  Walt 


|2-2QMH4| 
2-Pof[ 

4-PorI  


10DW43D-' 
AMPLIFIER 


SSa-FWt^Al 


2  METES  VHF  AMPLIFIERS 

33  WtM  M«JB3  3J5A 

75  Watt  Mt>dr*ja7SA 

Available  ii>  kit  Or  wirrd  an±  mti-ri 


,  I  79.95  Kit 
.11 1 9  95  Kit 


KEB67-PK  [Kit) $129.95 

KEBG7-PCB  (PC  Board) 118.00 

KEBS7-I  (Manyilf 1   S.OO 

For  4etaLle)(J  infrJirnaEinn  antf  price*.,  tall   fcr  y*rjLfl  for 
our1  f  repeal  alrj£. 


We  alio  ttocfc  Hard-<o-Fmd  omwt* 

CHJP  CAPACITORS 
METALCLAt>  MICA  CAPACITORS 
Rf  POWER  TRAMSiSTORA 

MRFillG     .  . 

MRFlSIG 

Ml  Ml -CIRCUIT  MIXERS 

SBL-l t  6.50 

S-BL-iX t  7.95 

ARCO  TRIMMEft  CAPACITORS 

Add  I  2  00  tot  ihippmg  and  handling 


J20O20 
J  IBS  .SO 


Communication 
Concepts  Inc. 

121  Brown  Street  *  D*yton,Ohie  45402  ■  fS13)  220-9677 
FAX  (513)429-3*11 


CCI 
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most  mechanically  finished!  Let's  take  a  mo- 
ment and  consider  how  to  feed  the  array  from 
your  shack,  Feeding  antennas  at  1269  MHz  is 
unlike  your  typical  20  meter,  or  even  2  meter, 
installation.  Feed  line  selection  and  length  are 
critical  to  the  performance  of  your  system. 
Connector  losses  really  do  add  up,  and 
matching  everything  in  the  system  is  impor- 
tant. If  your  station  is  in  the  10-40  Watt  class, 
strive  to  keep  total  transmission  line  loss  be- 
low 3  dEL  Needless  to  say,  this  requirement 
pretty  well  eliminates  the  use  of  RG-8  or 
9913  type  cables  when  the  transmitter  to  an- 
tenna distance  is  over  35'.  In  my  situation  the 
transmission  line  is  about  50\  so  1  used  an 
available  piece  of  Vi "  Andrews  foam  Heliax™ 
from  transmitter  to  rotor  loop.  A  4T  piece  of 
9913  with  type  N  connectors  connects  the 
transmission  line  to  the  power  divider. 
PLEASE,  do  not  try  RG-8  coax  and  flea 
market  PL-259  connectors  in  your  installa- 
tion—you are  assured  of  being  disappointed. 
Also  bear  in  mind  that  these  restrictions  dis- 
appear if  you  have  "power  to  burn/  There 
are  more  than  a  few  1 296  EME  operators  on 
the  bird,  and  when  you  have  a  couple  of  tubes 
in  a  cavity  making  300  Watts,  the  transmis- 
sion line  problems  case  a  bit.  Once  again, 
based  on  experience,  the  array  described  here 
can  be  used  successfully  with  an  ICOM 
1271 A  10  Watt  transceiver  IF  line  losses  arc 
kept  UNDER  3  dB.  Consult  the  Transmission 
Line  chapter  of  the  Handbook,  or  talk  to  a 
local  UHF  enthusiast  for  details.  The  use  of 
Heliax  transmission  line  is  no  longer  consid- 
ered exotic— plenty  of  good  Vi "  stuff  is  show- 
ing up  in  flea  markets,  with  connectors,  hav- 
ing been  retired  from  land  mobile  base 
stations. 

A  short  piece  of  9913  or  8214  line  can  be 
used  to  form  the  rotor  loop.  Insure  that  the 
loop  is  big  enough  to  allow  full  360  degree 
travel  of  the  azimuth  rotor,  Make  or  buy  two 
16"  pieces  of  9913  cable  with  male  type  N 
connectors  on  each  end.  These  MUST  be 
exactly  the  same  length,  Connect  each  yagi  to 
the  power  divider,  either  from  Down  East 
Microwave  or  home  built  (Reisert,  Joe: 
"Power  Splitters  and  Summers,'  Ham  Ra- 
dio, May  1988,  pp.  80-89.).  The  feedline 
end  of  the  power  divider  goes  to  the  rotor 
loop.  Now  connect  appropriate  rotor  control 
cables  to  each  rotor,  once  again  allowing  for 
rotor  movement.  Temporarily  connect  con- 
trol boxes  and  position  the  azimuth  rotor  to 
"South."  (Use  "South"  for  the  neutral  az- 
imuth position  for  the  loop  because  OSCAR 
13  appears  in  the  southeast,  south,  and  south- 
west when  viewed  from  most  of  the  U.S.) 
With  the  clicker  style  elevation  rotor,  posi- 
tion it  to  "West , %  *  which  will  correspond  to  0 
degrees  of  elevation.  Form  rotor  cable  rota- 
tion loops,  and  tape  or  cable  tie  them  to  a 
tripod  leg, 

It  is  up  to  you  to  get  this  creation  onto  your 
roof  or  to  its  final  resting  place.  Don't  tell  me 
how  you  did  it,  I  used  mine  for  a  week  in  the 
back  yard,  on  the  ground,  because  I  didn't 
have  a  helper,  I  did  hear  my  own  downlink 
signal  on  the  "first  night"— more  on  thai 
later.  Once  you  have  secured  the  Az-El  on  the 
roof,  using  a  tripod  or  chimney  mount  or 
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whatever,  make  sure  it's  pointing  south  and 
at  the  horizon.  Tighten  up  all  the  clamps— 
now  is  the  time  to  ad  just  those  counterbalance 
weights  to  compensate  for  the  power  divider 
and  feed  harness.  Finally,  heavily  Krylon™ 
the  whole  thing  and  insert  end  plugs  in  the 
horizontal  mast  to  keep  the  wasps  out! 

For  the  final  touch,  make  some  sort  of  "top 
hat'  for  the  elevation  rotor.  1  used  a  plastic 
four  gallon  bucket,  with  two  cutouts  for  the 
horizontal  mast.  The  U-100-U-HO  series 
MUST  be  protected  from  rain.  Notice  how 
only  one  end  has  a  splash  ring  (because  the 
rotor  was  really  designed  for  azimuth  duty). 
Without  a  top  hat,  the  rotor  will  be  ruined  in  a 
season  or  so,  unless  it  never  rains.  Secure  the 
top  hat  with  some  cord,  or  with  cable  ties. 
Finally ,  ground  the  tripod  with  the  aluminum 
ground  cable  available  from  Radio  Shack,  If 
the  Mode  L  array  is  the  only  thing  on  the  roof, 
run  the  8-gauge  ground  wire  to  the  appropri- 
ate ground  stake  or  pipe.  Channel  the  trans- 
mission line  and  rotor  control  cables  to  your 
shack,  and  you're  ready  for  the  final  steps. 
Photos  A  and  E  show  my  completed  array, 
using  a  Kenpro  KR-400  as  the  Az  rotor,  and  a 
modified  Alliance  U- 1 10  as  the  El  rotor. 

Alliance  U-100  Control  Box  Mod 

You  need  to  make  one  additional  modifica- 
tion before  connecting  the  rotors  to  their  con- 
trol boxes  in  your  shack.  The  Alliance  clicker 
style  rotors  allow  the  rotor  shaft  to  move  10 
degrees  per  click.  You'll  need  much  better 
resolution  to  accurately  point  the  array  in  the 
general  direction  of  OSCAR  13.  Since  the 
rotor  motor  runs  continuously  in  between 
clicks,  all  that  you  need  to  do  is  find  a  way 
stop  the  motor  in  between  the  10  degree 
clicks. 

Once  again,  this  is  easily  done.  Power  is 
fed  to  a  U-l  10  rotor  motor  through  terminals 
1  or  2,  depending  upon  which  way  the  clicker 
was  turned.  You  can  solve  ihe  problem  by 
installing  a  DPST  normally-open  push-but- 
ton switch  at  the  rotor  control  box,  in  series 
with  leads  1  and  2.  It  works  like  this:  Move 
the  control  knob  clockwise  (from  "West* 
toward  'North")  to  elevate  the  array.  Re- 
member, a  setting  of  ** West"  corresponds  to 
0  degrees  elevation,  and  "North'  corre- 
sponds to  90  degrees,  or  straight  up.  Since  the 
motor  power  leads  are  isolated  from  the  rotor 
motor  by  the  switch,  the  rotor  won't  move. 
Press  the  switch,  hold  it  in.  and  the  motor 
turns.  After  about  10  degrees  of  movement* 
the  contact  sender  in  the  rotor  clicks,  pulsing 
the  control  knob  in  the  switch  box.  However, 
the  motor  can  be  stopped  in  between  clicks  by 
releasing  the  switch,  thereby  allowing  very 
accurate  elevation  settings,  There  is  absolute- 
ly no  problem  in  "parking* h  the  rotor  in  be- 
tween steps — to  return  to  a  reference  setting 
simply  hold  down  your  push-button  until  the 
clicker  reaches  the  indicated  position  and 
stops  normally.  Be  careful  about  elevating 
the  array  past  the  90  degree  point,  Although 
this  is  possible  it  is  not  a  good  idea*  as  the 
transmission  line  and  power  divider  may  be- 
come tangled  if  you  elevate  "over  the  top.' 

That  about  does  it  for  the  Az-El  construc- 
tion. It's  time  to  operate! 


Getting  on  thi!  Air 

1  assume  that  you  know  how  to  find  and 
track  OSCAR  satellites,  as  that  discussion 
is  beyond  the  scope  of  this  article.  One  of 
the  keys  to  successful  Mode  L  operation  is 
an  above  average  435  downlink  receive  sta- 
tion. If  you  can  hear  the  Mode  JL  beacon 
clearly  at  around  435.651  MHz,  you're  in 
business.  A  mast-mounted  70  cm  preamp 
works  wonders,  in  case  you're  not  already 
using  one.  Tune  up  to  the  Mode  L  passband 
center,  about  435.860,  as  that  region  sup- 
ports a  lot  of  Mode  L  activity.  As  the  pass 
proceeds,  you  should  hear  more  and  better 
quality  signals  as  the  satellite's  antenna  points 
closer  to  the  Earth.  Without  fail  you  should 
hear  the  characteristic  sound  of  stations  try- 
ing to  hear  their  own  downlink  at  or  very 
close  to  passband  center.  The  corresponding 
uplink  frequency  is  1269.496  MHz.  Position 
your  new  Az-El  roughly  on  the  saiellite  and 
transmit.  Tune  very  carefully,  and  if  all  is 
well  you  will  hear  your  downlink.  Now  ad- 
just the  elevation  and  azimuth  with  your 
push-buttons  and  peak  up — it's  not  critical. 
I'll  be  looking  for  you — New  Hampshire  is 
semi-rare  on  Mode  L! 

Finally,  be  aware  that,  unless  you  are  run- 
ning  100  Watts  or  better,  the  early  pan  of  the 
Mode  L  window  can  be  disappointing  be- 
cause the  high  gain  satellite  antenna  is  pointed 
away  from  Earth.  I  typically  run  about  120 
Watts  at  the  transmitter,  which  produces  a 
very  nice  signal  after  line  losses.  However, 
as  stated  before,  1  heard  my  downlink  on  that 
first  evening  running  30  Watts,  and  the  fre- 
quency correlation  between  up  and  down  link 
had  not  been  determined.  It  took  about  half  an 
hour  of  continuous  tuning  to  find  it,  but  once  I 
located  it,  peaking  up  was  a  simple  process.  I 
often  run  50  Watts— and  work  more  than  a 
tew  stations  in  the  10  Watt  class! 

Fast,  Cheap,  and  Easy 

The  project  described  here  can  definite- 
ly be  completed  in  a  weekend,  for  well  un- 
der $100  (excluding  loop  yagis)  if  you 
take  the  effort  to  find  and  modify  a  couple 
of  old  rotors.  The  system  can  also  be  used 
to  turn  a  Mode  B  array.  However,  T  wanted 
a  separate  Mode  L  setup  to  minimize  addi- 
tional load  on  an  already  overloaded  Mode 
B/J  Az-El.  Hopefully  the  construction  tips 
provided  will  encourage  you  to  get  up  on 
Mode  L.  There  is  a  lot  of  bandspace  up  there 
for  experimenting,  and  the  DX  gets  better 
every  day ! 

Finally,  a  caution  unique  to  microwave 
operation.  ANY  amount  of  beamed  energy 
at  1 269  MHz  can  and  will  damage  your  vision 
if  you  allow  your  eyes  to  "get  zapped." 
Don't  wander  around  the  front  of  a  loop 
yagi  array  under  power,  and  don't  allow  oth- 
ers to  do  it,  especially  when  testing  your 
array  on  the  ground.  Several  weeks  ago  I 
painfully  burned  a  finger  when  I  foolishly 
moved  my  hand  in  front  of  a  coffee  can  feed 
horn  1  was  tuning  up.  The  can  was  being 
driven  with  FIVE  WATTS,  a  seemingly  tiny 
amount  of  power  by  ham  standards,  BE 
CAREFUL! 

See  you  on  Mode  L! 


Number  8  on  your  Feedback  can* 


Home-Brew  435  MHz 

Crossed  Yagi 

Build  this  high-gain  antenna  for  under  $20. 

by  Keith  A.  Berglund  WB5ZDP  and  Doug  S.  Howard  KG50A 


So  many  people  that  Fve  talked  to  in  the 
AM  SAT  booth  at  the  various  local  ham- 
fests  tell  me:  "I'd  like  to  get  into  satellites, 
but  I  can't  afford  the  equipment! r'  [  telt  them 
that  amateur  satellite  operation  is  like  any 
other  facet  of  ham  radio;  you  can  go  down  to 
your  favorite  radio  store,  *whup* '  out  your 
checkbook,  and  buy  everything  you  need  for 
many  kilobucks.  OR,  you  can  pick  up  used 
gear  for  much  less  than  new  prices,  AND, 
where  possible,  save  even  more  by  home- 
brewing  some  of  your  equipment.  One  essen- 
tial piece  of  satellite  equipment  that  is  within 
most  peoples'  ability  to  home-brew  is  the  435 
MHz  antenna. 

Materials 

My  personal  experience  has  shown  that 
you  can  walk  into  a  well-equipped  hardware 
store  and,  for  twenty  bucks,  walk  out  with 
virtually  all  the  materials  that  you  need  for  a 
fine  435  MHz  circularly-polarized  crossed 
yagi.  Doug  KG5QA  and  I  manufactured  the 
antenna  described  here  using  materials  that 
arc  very  common  and  easy  to  find. 

We  made  the  boom  from  a  10  foot  piece  of 
Si  inch  copper  plumbing  pipe,  just  right  for  a 
crossed  yagi  having  15  elements  in  each 
plane.  For  the  elements,  we  used  common  !4 
inch  fluxless  brazing  rod.  This  material 
comes  in  three-foot-long  rods  and  is  sold  by 
the  pound  at  any  welding  supply  store.  We 
purchased  three  pounds  worth  and  had  some 


left  over,  We  chose  the  copper  pipe  and  the 
brass  brazing  rod  because  they  are  available, 
rigid,  and  can  be  soldered  together  easily. 
The  total  cost  of  these  materials  came  to  just 
under  $17.00. 

To  complete  the  antenna,  you  will  also 
m&d  two  N-type  panel  mount  connectors. 
These  N-type  connectors  have  a  good  50Q 
impedance  at  435  MHz.  DO  NOT  use 
PL-259/SO-239  type  connectors  at  this 
frequency. 

The  Design 

A  crossed  yagi  is  nothing  more  than  two 
identical  perpendicular  yagis  sharing  a  com- 
mon boom.  Circular  polarization  is  produced 
when  one  of  the  antennas  is  fed  one  quarter  of 
a  cycle  (90  degrees)  later  than  the  other.  You 
can  generate  this  90  degree  phase  shift  in  one 
of  two  common  ways.  First,  if  the  two  anten- 
nas are  constructed  so  that  all  similar  ele- 
ments are  mounted  on  the  boom  at  the  same 
location,  then  feed  the  antennas  with  a 
phasing  harness  having  one  leg  a  quarter  of  a 
wavelength  longer  than  the  other.  This  is 
sometimes  referred  to  as  the  "time  delay* 
method.  The  second  method  is  to  physically 
construct  one  yagi  a  quarter  wavelength  in 
space  in  front  of  the  other  on  the  boom.  If  you 
use  this  method,  feed  both  antennas  in  phase. 
We  selected  the  latter  method  because  it  can 
be  easily  constructed  without  sacrificing  per- 
formance. 


Wc  determined  the  clement  lengths  and 
locations  by  using  a  BASIC  language  com- 
puter program  written  by  David  G.  Hopkins 
VK4ZF,  based  on  research  done  by  Gunter 
Hock  DL6WU  {Ham  Radio,  May  1986).  I 
liked  this  program  because  it  let  me  tailor  the 
antenna  dimensions  based  on  the  materials 
that  I  could  easily  obtain.  It  also  gave  me  the 
option  of  having  the  elements  electrically 
connected  to  or  insulated  from  the  boom 
(their  lengths  would  be  different).  I  chose  the 
method  of  having  the  elements  electrically 
connected  because  direct  soldering  made 
construction  easier. 

The  dimensions  of  all  of  the  elements,  and 
their  placement  on  the  boom,  can  be  found  in 
Table  1.  The  two  antennas  are  identical  in 
every  way  except  that  one  whole  antenna  is 
shifted  6-25/32  inches  (17.22  cm)  ahead  of 
the  other.  To  help  in  construction,  I  will  dif- 
ferentiate between  the  two  yagis  by  calling 
one  the  "vertical  yagi'  and  the  other  the 
"horizontal  yagi/'  even  if  it  isn*t  quite  tech- 
nically correct. 

Construction 

The  first  order  of  business  was  to  drill  all  of 
the  necessary  holes  in  the  boom.  We  cleaned 
the  copper  pipe  with  some  steel  wool  and  then 
marked  the  locations  of  the  "vertical"  anten- 
na elements  on  the  boom.  If  I  were  going  to 
make  thousands  of  these  antennas.  1  would 
have  made  a  permanent  metal  jig,  but,  since 
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Figure  I.  Construction  details  for  the  T-rnatch. 


Figure  2.  Construction  details  for  the  phasing  harness. 
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we  were  constructing  just  one  antenna,  we 
made  do  with  the  materials  at  hand.  The 
drilling  "jig"  thai  we  used  consisted  of  a  10 
foot  piece  of  relatively  straight  two-by-four. 
We  placed  the  copper  boom  on  the  jig*  which 
slid  next  to  a  guide  fence  clamped  to  the  metal 
platform  of  the  drill  press.  This  fence  kept  the 
jig  in  the  same  position  so  that  all  the  holes 
could  be  drilled  straight  through  the  center  of 
the  boom. 

First,  we  drilled  a  l/fe  inch  hole  for  the 
reflector  all  the  way  through  the  boom  and  the 
wood.  Then,  in  order  to  hold  the  boom  in 
place  to  drill  the  rest  of  the  elements,  we 
placed  a  ft  by  2-lh  inch  bolt  through  the 
wood  and  through  the  boom.  When  all  of  the 
vertical  antenna  element  holes  had  been 
drilled,  we  removed  the  the  bolt  and  rotated 
the  boom  90  degrees.  We  then  repeated  this 
process  for  all  horizontal  elements. 

Next,  it  was  time  to  take  the  brass  brazing 
rod  and  cut  out  two  identical  sets  of  15  ele- 
ments. We  cut  the  elements  with  a  hacksaw 
and  then  ground  them  to  length.  You  should 
try  to  keep  the  lengths  of  your  elements  to 
within  1/64  inch  of  the  given  dimensions.  In 
order  to  tell  the  difference  between  elements, 
we  placed  a  two  inch  piece  of  masking  tape  on 
the  end  of  each  element  and  labeled  it  (Dl, 
D2,  D3,  etc.). 

At  this  point ,  we  marked  each  element  so 
that  it  could  be  accurately  centered  in  the 
boom  for  soldering.  First,  we  placed  a  pencil 
mark  in  the  exact  center  of  each  element. 
Then,  we  put  another  mark  ft  inch  on  either 
side  of  the  center  mark.  When  wre  placed  the 
element  through  the  boom,  these  outer  marks 
were  just  visible. 

We  placed  the  b<x>m  on  top  of  two  saw- 
horses  while  we  soldered  the  elements.  We 
cleaned  the  boom  with  steel  wool  and  applied 
flux  paste  around  each  hole  and  each  element. 
Then  we  soldered  the  elements  of  the  hori- 
zontal antenna,  three  at  a  time,  using  an  ordi- 
nary butane  torch  for  heat.  After  all  of  the 
horizontal  elements  were  secured,  we  rotated 
the  antenna  90  degrees  so  that  the  vertical 
elements  would  rest  horizontally  and  could 
be  attached  in  the  same  manner.  While  sol- 
dering^ you  may  encounter  some  problems 
with  previously  soldered  elements  becoming 
soft  and  the  element  falling  out.  This  situation 
can  be  helped  by  attaching  a  pair  of  vise-grips 
to  the  affected  element  to  act  as  a  clamp  and 
heat  sink. 

The  Match 

After  all  of  the  elements  from  each  antenna 
had  been  soldered  in,  it  was  time  to  hook  up 
the  matching  system.  1  have  found  that  the 
T-maich  works  very  well  at  this  frequency 
and  is  easy  to  tune.  See  Figure  I  for  the 
construction  details  of  the  T-match.  We  used 
a  VA  wavelength  piece  of  0.141  semi-rigid 
50Q  cable  to  construct  the  delay  line/balun, 
then  soldered  it  directly  through  the  bottom 
two  holes  of  the  N-type  panel  mount  connec- 
tor. Cut  the  length  of  the  cable  to  10- 7s  inch- 
es, which  is  shorter  than  xh  wavelength  in 
space,  due  to  the  velocity  factor  of  the  cable. 
If  you  can't  find  any  0.141  semi-rigid,  you 
may  try  a  piece  of  RG-58,  although  the  as- 
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sembly  procedure  may 
change. 

We  mounted  the  N- 
ry  pe  connector  on  a  1  -Vi 
by  1-xh  inch  wide  piece 
of  copper  made  from  a 
section  of  *h  inch  copper 
refrigerator  pipe.  We 
used  a  hacksaw  to  cut  a 
1-Vfe  inch  ring  of  pipe, 
then  cut  the  ring  lateral- 
ly and  opened  it  up  to 
form  a  rectangle.  Next, 
we  bent  the  rectangle  in- 
to an  '1M  shaped  piece 
and  drilled  it  to  accom- 
modate the  N-typc  panel 
mount  connector.  The 
shorting  clamps  were 
made  from  a  *4  inch 
wide  piece  of  copper 
fashioned  in  the  same 
manner:  the  matching 
rods  were  made  from  the 
same  lA  inch  brass  rod 
as  the  elements. 

In  order  to  achieve 
right-hand  circular  po- 
larization (the  conven- 
tion on  OSCAR- 10  and 
OSCAR*  13),  the  T- 
matches  must  be  con- 
structed so  that  the  non- 
delayed  side  of  the 
vertical  (forward) anten- 
na points  **up/'  and  the  non-delayed  side  of 
the  horizontal  (aft)  antenna  is  clockwise  from 
it  while  looking  forward  along  the  reflector 
end  of  the  boom, 

Tune-Up 

Tuning  up  this  antenna  is  really  quite  sim- 
ple. Insert  a  Bird  directional  wattmeter,  or  an 
SWR  bridge  rated  for  the  frequency,  in  the 
line  as  close  to  the  antenna  as  possible.  Tune 
for  the  lowest  reflected  power  by  sliding  the 
shorting  bars  in  and  out.  Keep  in  mind  that  the 
bars  should  be  located  equidistant  from  the 
center  of  the  boom.  When  you  determine  the 
correct  placement  of  the  shorting  bars,  solder 
them  in  place.  You  should  easily  obtain  an 
SWR  of  less  than  1.2:1  on  each  antenna. 

The  Phasing  Harness 

If  you  are  going  to  feed  two  50Q  antennas 
with  one  50O  coaxial  cable,  you'll  need  a 
phasing  harness.  This  phasing  harness  not 
only  splits  the  power  between  each  antenna,  it 
also  matches  the  impedances. 

The  phasing  harness  shown  in  Figure  2  will 
feed  both  antennas  in  phase,  thereby  produc- 
ing right-hand  circular  polarization.  Any  odd 
quarter  wavelength  of  75Q  cable  will  trans- 
form 50D  up  to  100Q.  Two  I00Q  systems  in 
parallel  will  equal  50Q.  For  ease  of  construc- 
tion, we  used  a  %  wavelength  piece  (taking 
into  account  the  velocity  factor)  of  RG-1I 
cable  on  each  side. 

Connect  the  harness  to  both  antennas  and 
tape  or  tie-wrap  it  close  to  the  boom.  It  would 
be  a  good  idea  to  reeheck  the  SWR  of  the  sys- 
tem at  this  point.  It  should  still  be  quite  low, 


70  CM  CROSSED  YAGl  DESIGN  DETAILS 

DESIGN  FREQUENCY: 

435  JO  MHZ 
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16-19/32                                  23-3/8 

DIRECTOR  #  3 

22-7/16                                    29-7/32 

DIRECTOR  #4 

29-7/32                                     36 

DIRECTOR  t 

36-25/32                                  43-19/32 

DIRECTOR  #6 

44-1. VI 6                                 51-23/32 

DIRECTOR  #7 

53-15/32                               60-1/4 

DIRECTOR  #8 

62-13/32                                 69-3/16 

DIRECTOR  #  9 

71-25/32                                   78-9/16 

DIRECTOR  #  10 

814702                                 88-5/16 

DOCTOR  *  1 1 

91  11/16                                98  15/32 

DIRECTOR  ff  i: 

1024/*                                     108-15/1 G 

DIRECTOR  fl  1  3 

112-23/32                                119-1/2 

Table  L 

Final  Prep 

We  suggest  two  more  steps  before  in- 
stalling the  antenna.  First,  it  would  be  a  good 
idea  to  paint  the  antenna.  Some  knowledge- 
able people  have  told  us  that,  due  to  the  crys- 
talline grain  structure  of  brass,  constant  ex- 
posure to  the  outdoor  elements  will  make  it 
brittle.  Painting  the  antenna  will  help  prevent 
this,  and  will  make  it  look  better. 

Secondly,  if  s  a  good  idea  to  somehow  plug 
the  ends  of  the  boom.  If  you  don't,  insects 
such  as  wasps  and  spiders  will  make  their 
homes  there.  We  plugged  the  ends  of  our 
boom  with  a  glob  of  silicon  "pookie,"  This 
seems  to  have  done  the  trick! 

Results 

We  put  the  completed  antenna  into  service 
at  the  QTH  of  KG50A  about  six  months  ago. 
Though  no  official  gain  measurements  have 
been  made,  the  antenna  seems  to  work  as 
planned.  In  Mode  "B*\  we  make  QSOs 
through  OSCAR- 10  and  OSCAR- 13  easily 
with  10  to  40  Watts  output,  depending  on  the 
satellite's  attitude.  In  Mode  "J'  \  we've  made 
many  QSOs  with  the  antenna  mounted  above 
the  HF  antenna,  with  75  feet  of  9913  and  the 
preamp  in  the  shack. 

I  hope  that  you  tiy  to  home-brew  at  least 
some  of  your  satellite  station.  Antennas  are  a 
good  place  to  start.  You  don't  have  to  use  the 
exact  materials  or  the  exact  methods  present- 
ed here;  I'm  sure  that  other  methods  will 
work  as  well-  Just  be  innovative  and  use  the 
materials  that  are  probably  all  around  you. 
Good  luck  and  see  you  on  OSCAR- 1 3! 


New  FL-4  UHF 
Helical  Resonators 

Installed  in  Receiver 

or  FL-4K  Preselector  Unit 


COMPLETE  SHIELDED  RCVR.  ASSY. 
VH  F  &  UHF  Receiver  Boards 

SCR200A-VHF  SCR450A-UHF 

*  Totally  Advanced  Design! 

*B  Pole  From  End  Fltr  +  wide  dynamic  range — 
Reduces  Overload,  Spurious  Resp.  &  Intermod. 

-Sens.  0.25  pV/l2d8  SIN  AD  typ. 

•SeL  -6dB  @  ±  6.5  KHz,  -1 30dB  @  ±30KHz,  (8  Pole 
Crystal  +  4  Pole  Ceramic  Fltrs. 

*'S  Meter',  Discriminator  &  Deviation  Mtr.  GutputsI 

•Exc.  audio  quality!  Fast  squelch!  w/0.0005%  Crys- 
tal, ("Super  Sharp''  IF Fftr.  also  avail. ) 

•  Newt  30  KHz  B.  IV,  IF  Fitter 
for  High  Speed  Packet. 

Complete  Receiver  Assemblies 

■  Rcvr.  Board  mounted  in  shielded  housing. 
•Compfetely   assembled   &   tested,   w/F,T.    caps, 

S0239conn. 
•As  used  in  the  SCR  1000.  Ready  to  drop  into  your 

system! 
•UHF  Rcvr,  Assy.  Now  Available  w/Super  Sharp  FL- 

4  Helical  Resonators.  Greatly  reduces  IM  &  Mout  of 

band"  interference! 


Spectrum  Repeater/Link 

High  Performance  Boards  &  Sub-Assemblies 

These    are    professional    ''Commercial    Grade51    Units— Designed    tor 
Extreme  Environments  (-30  to  60°  C.)  All  Equipment  Assembled  &  Tested. 

For  1 0NI,  2M,  220  MHz,  &  440  MHz 

ID250A  CW  ID 
&  Audio  Mixer  Board 

•improved!  Now  includes  "audio  mute11 
circuit  and  "Emergency  Power  ID ' ' 
option, 

•4  input    AF  Mixer  &  Local  Mic.  amp. 
•PROM  Memory— 250  bits/channel. 
•Up  to  4  different  ID  channels! 
•Many  other  features.  Factory  programmed. 

CTC100  Rptr.  COR  Timer/Control  Bd. 

•Complete  solid  state  control  for  rptr.  CQR^Hang" 
Timer,  Time-Out"  Timer,  TX  focal  A  remote  Shut- 
down/Reset, etc, 

•includes  inputs  &  outputs  for  panel  controls  & 
lamps. 


Improved  SCT41  OB 
Transmitter  Assy. 


Power  Supply  Boards 

SCP12   12  VDC  @  G.3A  MAX.  OUT. 

SCP512  12VDC  @  1A&  5VDC  @  0.4A  out 
(UAtotaf  max.  out) 

SCP512A  As  above,  but  also  W/-12VDC  @  0.1  A 


FL-4H 


Receiver  Front-End  Preselectors 

•FL-6:  SHi  Q  Resonators  with  Lo-Noise  Transistor 

Amp  (2M  or  220  MHz) 

•FL-4H:  4Hi  Q  Helical  Resonators  &  Lo-Noise  Tr. 
Amp,  in  shielded  housing,  (420-470  MHz) 

•Provides  tremendous  rejection  of  "out-of- 
bandM  signals  w/out  the  usual  loss!  Can  often  be 
used  instead  of  large  expensive  cavity  filters, 

•Extremely  helpful  at  sites  with  many  nearby  trans- 
mitters to  "filter-out1 '  these  outof-band  signals. 


Call  or  Write  for 
Data  Sheets 


Plug-in 
Coding  Card 


TTC300  TOUCH  TONE  CONTROLLER 

•High  performance,  Super  versatile  design.  To  con- 
trol any  ON/OFF  Function  at  a  remote  site  via  DTM  F 
Radio  Link. 

•Uses  new  high  quality  Xtal  Controlled  Decoder  ICS 
w/high  immunity  to  falsing 

•Decodes  all  16  digits 

•3  ON/OFF  Functions  per  Main  Card,  Easily  expand- 
able to  any  no.  of  functions  w/Ex  pans  ion  Cards. 

•Codes  qulckfy  field  programmable  via  plug-in  Cod- 
ing Cards.  Many  unique  3-digit  codes  available.  Not 
basically  1 -digit  as  with  competitive  units. 

•Latched  or  pulsed  outputs, 

•Transistor  Switch  outputs  can  directly  trigger  solid 
state  circuitry  or  relays,  etc.  for  any  type  of  control 
function, 

•Low  Power  Consumption  CMOS  Technology, 
5VDC  Input.  Gold-plated  connectors. 


SCT1 10  VHF  Xmtr/Exciter  Board 

•10  Wts.  Output.  100%  Duty  Cycle! 

•Withstands  High  VSWR 

•True  FM  for  exc,  audio  quality 

•Designed  specif  icial  I  y  for  continuous  rptr.  service. 

Very  low  in  "white  noise," 
•Spurious-  75  dB>  Harmonics-60  dB. 
•With  .0005%  precision  grade  xtal. 
•BA-30  30  Wt.  Amp  board  &  Heat  sink,  3  sec.  L.P 

fitter  &  rel.  pwr.  sensor. 
•BA76  75  Wt.  unit  also  available 


SCT1 1 0  Transmitter  Assembly 

*SCT1 10  mounted  in  shielded  housing 
•Same  as  used  on  SCR  1 000  &  2000X 
•Completely  ass m bid.  w/F.T.  caps,  S0239  conn, 
•10, 30,  or  75  Wt.  unit. 

SCT410B  UHF  Transmitter  Bd,  or  Assy, 

•Similar  to  SCT110, 10  Wts.  nom. 
•Includes  "on board'" proportional Xtat 
OscJOven  circuitry  for  very  high  stability! 
•BA-40  40W.  U  HF  AMP-  BD.  &  HEAT  SINK 
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SCP30  HEAVY  DUTY  30  AMP 
RACK  MT.  POWER  SUPPLY 

*  13,8  VDC  out.  115/230  int  50/60  Hz. 

*  30A  @  70%  duty,  25A  @  100%  duty. 

*  Massive  30  lb.  Transformer  &  Heat  Sinks. 


SCAP  Autopatch  Board 

•Provides  all  basic  autopatch  functions 
•Secure3  Digit  Access;  1  Aux  On-Off  function,  Audio 
AGC;  Built-in  timers;  etc.  Beautiful  Audio! 
•0/1  inhibit  bd.  also  available 
•Write/call  for  details  and  a  data  sheet 

RPCM  Board 

•Used  w/SCAP  board  to  provide  "Reverse  Patch" 
and  Land-Line  Control  of  Repeater 
•Includes  land-line  "answering"  circuitry 

Lightning  Arrester  For  Autopatch 

•Gas  Discharge  Tube  shunts  phone  line  surges  to 

ground 

•Handles  up  to  40,000  Amps! 
•The  Best  device  available  to  protect  Autopatch 

equipment  from  lightning  damage.  $17.00  +  S/H. 


SPECTRUM  C0MMUNICA  TI0NS  CORP. 

1055  W,  Germantown  Pk,  S9  •  Norristown,  PA  19403  •  (215)  631-1710  •  Telex:  846-211 
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Number  9  on  your  Feedback  card 


AANother  Turnstile  Antenna 

Enhanced  turnstile  design  for  hamsat  operation. 

by  Henry  Falkner  ZL1 AAN 


J -poles  and  Slim  Jims  have 
doughnut-shaped  radiating 
patterns  around  them.  Mounted 
vertically,  they  allow  early  signal 
acquisition  when  a  satellite  rises 
over  the  horizon.  But  on  overhead 
passes,  a  couple  of  nulls  spoil  data 
acquisition.  A  Slim  Jim  is  just  an 
end-fed  folded  dipole,  and  there- 
fore has  no  dBd  gain. 

It  used  to  lake  me  all  week  to  get 
a  bulletin  off  OSCAR  1 1  with  a  low 
fault  rate.  i.e..  500  or  less  misread 
characters  for  every  10K  bytes  of 
data. 


Finding  the  Right  Signal 

The  satellite  enthusiast  has  to 
pick  out  one  signal  source  in  the 
sky,  pushing  out  as  little  as  200 
mW(  This  is  like  trying  to  find  one 
piece  of  grit  on  a  football  that  is  covered  with 
grit.  You  have  to  be  able  to  recognize  which 
piece  of  grit  is  the  one  you  Ye  after. 

On  VHP,  your  unwanted  pieces  of  grit  are 
ignition  noise  and  strong,  out-of-band  utility 
stations,  some  of  them  mobile.  They  con- 
tribute to  the  noise  on  your  wanted  frequency 
because  today's  transceivers  have  untuned 
front  ends.  The  first  mixer  has  to  block  them 
as  well  as  it  possibly  can. 

So  you  write  a  check  for  the  latest  beam  and 
rotator*  Then  you  find  that  low-orbit  satel- 
lites pass  over  from  horizon  to  horizon  in  10 
to  20  minutes,  and  tracking  the  bird  by  manu- 
al control  becomes  hit  and  miss.  Yes.  you  can 
use  your  computer  to  do  that  job  for  you,  but 
you  have  to  write  out  another  check  for  the 
interface  that  talks  to  your  rotator. 

Horizontally  Polarized  Turnstile 

There  is  one  type  of  antenna  that  looks  al 
the  piece  of  sky  your  vertical  antennas  miss. 
This  is  the  turnstile.  It  also  happens  that  most 
unwanted  signal  sources  (e.g.,  mobiles)  radi- 


Photo  A  My  turnstile  was  derived  from  two  coliinears  placed 
back-to^back¥  using  tt-wave  phasing  sections.  Tlie  antenna  has 
survived  Cyclone  Bala  and  three  weeks  ofunseasonal  summer  rain. 


You  need  two  assemblies  in  order 
to  avoid  a  sharp  null.  These  two 
assemblies  are  joined  by  another 
U-section  ^ -wavelength  high.  On 
this  U-section  the  eoax-feedline  is 
joined,  center  to  one  leg,  braid  to 
the  other.  See  Figure  2.  For  2  me- 
ters, the  feedpoint  is  very  close  to 
four  inches  below  the  top  of  the 
U-wave  U-section.  litis  feeding 
method  acts  as  a  balun  as  we!)  as  an 
impedance  match. 

1  have  built  three  prototypes,  one 
with  ^fe-inch  aluminum  tubing,  par- 
ticle board,  and  a  PVC  pipe  mast 
section.  The  other  two  are  made 
from  tt-inch  brass  tubing,  which 


Figure  / .  The  basic  array, 
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ate  vertically,  so  their 
signal  is  vertically  po- 
larized, The  turnstile 
looks  at  horizontally 
polarized  signals. 
Satellites  put  out  circu- 
larly polarized  signals. 
It  turns  out  that  for 
most  of  a  pass,  a  hori- 
zontally polarized  an- 
tenna will  give  you 
more  signal  above  the 
noise  than  a  vertically 
polarized  antenna. 

The  traditional  rum- 
stile  consists  of  two 
crossed  dipoles  con- 
nected by  l4-wave 
phasing  line.  It  needs  a 
matching  stub  between 
antenna  and  feed  line. 
The  design  is  not  con- 
sidered easily  matched 
for  transmission. 

Well-Tested  Design 

My  turnstile  has  four 
V4-wave  elements  at 
right  angles.  Each  two 
are  joined  by  a  U-sec- 
tion ^-wavelength 
high,  so  you  have  two 
assemblies  with  a  J4- 
wave  phasing  section, 
as  shown  in  Figure  I . 


REFLECTOR 


Figure  2.  The  turnstile  has  four  tt-wave  elements  at  right  angles. 
With  two  assemblies,  you  avoid  a  sharp  null.  These  two  assemblies 
are  joined  by  another  U-section  l4 -wavelength  high*  On  this  U-sec- 
tion the  coax-feedline  is  joined,  center  to  one  leg ,  braid  to  the  other. 
For  2  meters,  the  feedpoint  is  very  close  to  four  inches  below  the  top 
of  the  i4-wave  U-section.  This  feeding  method  acts  as  a  balun  as 
well  as  an  impedance  match. 


Photo  B.  The  coiiinear  sections  are  made  from 
single  lengths  of  fa-inch  brass  tubing-  lite  coax- 
feedtine  comes  up  through  the  PVC  mast,  ft  is 
matched  to  the  turnstile  by  a  !A-wave  section  join- 
ing the  two  collinears*  7he  roof  is  the  reflector. 

you  can  bend  in  a  vice  around  a  piece  of  pipe. 
The  photographs  show  the  PVC  supports  on 

the  % 'wavelength  high  mast  section,  and 
how  the  antenna  is  placed  on  the  metal  roof, 
which  acts  as  a  reflector.  These  three  proto- 
types showed  that  the  width  of  the  U-sections 
is  not  criticaL  Performance  is  consistent 
among  all  prototypes. 

44 Just  Take  a  Coiiinear  and  Bend . .  - ' 

Over  the  last  twelve  months  I  have  found 
that  these  turnstiles  can  receive  decodablc 
signals  from  less  than  170  degrees  longitude 
to  more  than  200  degrees  longitude.  Auck- 
land in  New  Zealand  (my  QTH)  is  at  185 
degrees  longitude  East.  The  fault  rate  over 
1  OK  bytes  averages  100+  Each  weekTve  been 
able  to  save  5K  bulletins  with  less  than  SO 
errors.  Frequently,  the  errors  are  as  few 
as  ten. 

On  overhead  passes  of  R5-I3,  my  down- 
link is  as  strong  as  a  Christchurch  station's 
using  a  10-element  beam.  Over  the  whole 
pass,  the  worst  reports  have  been  5  by  5.  Mir 
was  a  doddle,  AH  my  six  replies  were  ac- 
knowledged, some  of  them  transmitted  at  5 
Watts  instead  of  30  Watts, 

This  design  does  not  distinguish  between 
right-hand  and  left-hand  polarization.  You 
might  be  able  to  use  it  as  the  basic  element  of  a 
crossed  yagi,  the  only  drawback  being  the 
resulting  dimensions  at  2  meters. 

Why  didn't  anyone  think  of  this  method 
before?  Just  take  a  coiiinear  and  bend  the  ele- 
ments to  90  degrees  between  each  other. 
Then  replace  the  te-wave  phasing  line  with  a 
14 -wave  phasing  line,  and  place  two  of  these 
adapted  collinears  back-to-back.  Finally, 
join  them  with  a  ',6-wave  phasing  line  which 
matches  into  your  coax,  and  you  are  in 
business. 

Thanks  to  Irvin  Spackman  ZL1MO  for 
appraisal  and  suggestions. 


AXM     Incorporated 

jcrvrnf  the  radio  amateur  who  needs  more 
than  an  amateur  radio, 

1IT»I    l^u-k  ttrwi.  fwK  B 

Cra^t.  California     *lt  40 

1T14J  tll^llOT 


General  Class/above 

and  Novices  expeennp  10  upgrade   . . 

Don't  miss  out  on  any  of  the  FU  N  on  lOmetcra!  Switch  to 

1 0  meter  FM  with  our  fully  equipped  HR25 1 1)  w/  FM  split 

E.n]i>y  nui-of-ihe-bo*  Jicccssibilily  ii> 

10  tn&tlr  repcaioi  \UU  | 

HR25 1 0-5239.  90  cash  price 

HR2510  w.  FM  split  S27M5 

For  do  it  youseSfers—  v,c  have  crystals  in  stock. 

Remember,  when  l he  vunspcH*  lade. 


V1 


\\a  A  a  repealer* -will  Htwirish 


WE  HAVe'^L 
HR2510 
^IN  ST0QK 
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IF  YOU  BUY,  SELL  OR  COLLECT 
OLD  RADIOS.  YOU  NEED... 

ANTigilE  RADIO  CLASSIFIED 

Antique  Radio's  Largest-Circulation 
Monthly  Magazine 

Articles  -  Classifieds  -  Ads  for  Parts  &  Services 

Also:  Early  TV,  Ham  Equip.,  Books, 

Telegraph,  4D's  &  50s  Radios  &  more... 

Free  20- word  ad  each  month.  Don't  miss  out! 

Free  Sample.  6-Manth  Trial  -$11. 
1-Year:  $19  ($28  by  1st  Class).  Foreign  -  Write. 

A.R.C.,  P.O.  Box  2-E4,  Carlisle,  MA  01741 


CIRCLE  271  ON  READER  SERVICE  CARD 

CUSTOM  AMATKIJK  SOFTWAIH- 
FOR  SBM  RC'XTvAT.-'PSS  AND  COMPATIBLES 
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BUI  ft  anil  WD2AEV 
Pf**kJint 


SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 
USA 


MODEL 
SG-100F 

S4  29,95 
do  live  red 


•  Covers  100  MHz  to  199.999  MHz  in  1  kHz  steps  with 
thumbwheel  dial  •  Accuracy  */-  1  part  per  10  mil- 
lion at  all  frequencies  *  Internal  FM  adjustable  from 
0  to  100  KHz  at  a  1  kHz  rate  ■  Externa)  FM  inpul  ac- 
cepts tones  or  voice  •  Spurs  and  noise  at  least  60  dB 
below  earner  ■  Output  adjustable  from  5-5O0  mV  at 
50  Ohms  •  Operates  on  12  Vdc  @  V*  Amp  •  Available 
for  immediate  delivery  •  (429.95  delivered  *  Addon 
accessories  available  to  extend  (raq  range,  add  infi- 
nite resolution,  AM,  and  a  precision  120  dB  attenua 
lor  •  Call  or  write  for  detal  Is  *  Phone  In  your  order  aa 
fast  COO  shipment 

VANGUARD  LABS 

196-23  Jamaica  Ave .  Hot  MS.  MY  11423 
Phone:  '7lfl|  46&-2720  Mon -Thurs 
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Amateur  Radio 

Plus 

Kuunrss  Progmmming 

BiisMW 

Mill  hiiu-  [.Jin^uB^'r 

CompuServe 

Modular  Pro^ruinming 

( JS9  UUUtki 

I'rndiici  Revi*^s 

Tut  Drills 

.  , .  and  much  more  evcr>  iissue 


1  year  of  Cii  pboar  d      51 5  00  U  S  Funds 

2  years  of  Ciiptward  S28 00  US  Funds 
1  year  Canad<an  S 1 9  0O  U.  S.  Fu  nds 
1  year  Overseas          $27  00  US  Fund* 

And  now  you  can  phone  In  your  order! 

(716)679-0126  J^g^J  |^^|' 

3742  US*  20,  Box  3.  D*J>L  73A,  rrcdonia  m1 14063 

* 
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ANTENNA  MODELING 


!*WX 


V 


toy  to  use,  with  menus,  and  optional  mouse  Enter 
parameters,  and:  get  a  color  coded  (inusoidat  projection 

of  a  MvV  or  SW  antenna.  Move  over  the  projection 

with  a  mouse  or  cursor  and  read  the  gam  at  that  point 

LONG  WIRE  PRO  models  long  wires,  vees,  dipoles, 

and  rhombks  displaying  a  sinusoidal  projection  $40 

VERTICAL  PRO  models  single  vertical  or  arrays 

displaying  a  smusotilal  projectim  a  ground  wave  plot 

and  the  impedance  of  each  element  SS0 

IBM  PC  compatible,  DOS  2.0  or  highec  256K.  CGA  of  EGA 
color  required.  International  orders  add  £5  shipping, 


CPSILON  CO 


Bo*  715.  Trumbull  a  0661 1.  (203)  261  -7694 


CIRCLE  324  ON  READER  SERVICE  CARD 


NEW! 

o %.■§.€  saio% 

Made  Easy  &  Fun 

introducing  the  most  Comprehensive  and  Easy-lo-Use 
code  course  avajlairfe  tod  ay  ^ 

— MORSE  TUTOFt  is  avajjable  for  IBM  PC,  XT,  AT.  PS/2 
and  compatibles 

FEATURING! 

*  1 -100  wofd/minute  code  speeds 

*  Standard  or  Fams worth  modes 

*  Adjustable  code  frequency 

*  Over  1  Billion  possible  random  QSOs 

*  teller,  number,  and  pund    mark  coverage 

*  Sett  calibrating/ menu  driven  design 

*  Display  text— while  listening  or  sher  copying 

To  Upgrade  or  team  CW.  Send  check  or  MO  for  $1996 

*  £2S&Hto 


'Mow  Titter  is.  quite 
limply,  i  ulwfrntoe" 
Bryan  Hastings,  KA1HY 
July.  1 9S8, 73  Magazine 


WL 


REFER  T00ST 
JULY  88  P  49 


21881  Summer  Circle,  Dept.  MTS 
Huntington  Beach,  CA.  92646 

CA  Residents  add  $1  20  sales  tax 

MOW  AVAILABLE  THRU  UNCLE  WAYNE'S  BOOKSHELF. 
THE  AR«L  4  RNE  DEALERS  EVEHYW**RE 


CIRCLE  339  ON  READER  SERVICE  CARD 


73  Amateur  Radio  •  May,  1989    33 


Number  10  on  your  Feedback  card 


73  Review 


by  Ed  Clegg  W3LOY 


TS-790A 

Preview  of  Kenwood's  latest  OSCAR  rig. 


Kenwood  USA  Corp,t 

PO  Box  22745 

Long  Beach,  CA  90801-5745 

(213)639-4200 

Price  Class:  $2000 


This  entry  into  the  goodies  available  to  the 
increasing  number  of  OSCAR  13  opera- 
tors has  stirred  up  a  lot  of  enthusiasm  and 
anticipation.  Although  I  had  read  all  of  Ken- 
wood's magazine  advertisements  and  press 
releases,  I  had  yet  to  see  a  unit,  much  less 
enpy  the  opportunity  to  operate  one  from  my 
own  shack, 

I  am  fortunate  in  having  available  an  exten- 
sive complement  of  laboratory-grade  instru- 
mentation as  a  result  of  an  earlier  venture  in 
manufacturing  ham  UHF  and  VHF  equip- 
ment. Consequently,  J  always  feet  certain  that 
(he  gear  in  my  ham  shack  is  at  the  peak  of 
performance- 1  spend  much  more  time  tweak- 
ing  and  updating  than  I  do  operating,  Now,  I 
was  about  to  have  a  chance  to  see  how  close  a 
box  manufactured  many  thousands  of  miles 
across  the  sea  could  come  to  approaching  the 
performance  of  the  satellite  equipment  that  I 
treat  with  such  tender  loving  care.  There  was 
no  question  in  my  mind  that  a  single,  multi- 
band  transceiver  had  to  be  inferior  to  the  in- 
stallation of  receivers,  converters,  transport- 
ers, preamps,  linear  amps,  power  supplies, 
etc.t  that  constitutes  my  OSCAR  station. 

As  I  unpacked  the  neat  and  compact 
transceiver,  I  became  even  more  convinced 
that  it  would  have  to  run  a  poor  second  in 
performance  to  my  accumulation  of  satellite 
hardware.  Anything  that  could  be  packed  this 
compactly  must  have  lots  of  design  compro- 
mises and  performance  tradeoffs! 

I  don't  think  Tm  unique  when  it  comes  to 
getting  a  new  "toy":  I  want  to  make  it  play  at 
once.  I  can  always  read  the  Instruction  Manual 
later,  when  the  band  is  dead.  Sometimes  I 
want  to  Skim  through  the  manual  bnefly  to 
orient  myselt  but  the  main  objective  is  to  con- 
nect the  power  supply  and  the  antenna  and 
"make  tike  a  radio  ham," 

With  this  radio  you  cannot  follow  this  rou- 
tine! You'll  have  to  STUDY  the  Manual  to  op- 
erate the  features  of  this  radio.  The  790 A  is 
really  three  transceivers,  each  with  three  op- 
erating modes. 

After  several  hours  of  reviewing  the  instruc- 
tion manual,  I  later  felt  qualified  to  do  more 
than  work  146.52  simplex,  but  I  was  still  hazy 
aboul  using  some  of  the  more  complex  fea- 
tures. 

General  Operating  Features 

It's  very  difficult  to  describe  ail  of  the  many 
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operating  features  of  this  remarkable 
transceiver.  Only  a  "hands-on"  examination 
will  let  you  appreciate  the  intricacies  of  the 
design. 

First  of  all,  the  front  panel's  43  switches  and 
rotary  controls  are  intimidating  enough  even 
before  you  realize  that  a  majority  of  them 
serve  different  functions,  depending  upon  the 
chosen  position  of  some  of  the  others.  Unfor- 
tunately, even  after  intensive  study  of  the 
manual,  some  of  the  interdependence  of 
these  controls  is  not  apparent. 

From  the  operator's  viewpoint,  the  790 A 
consists  of  three  multimode  transceivers.  At 
any  given  instant  you  can  listen  on  two  differ- 
ent bands  with  independent  selection  of 
mode,  tuning,  squelch  threshold,  volume,  etc. 
One  of  these  two  is  designated  as  the  "MAIN" 
receiver,  while  the  other  serves  as  the  "SUB" 
receiver.  A  single  panel  switch  lets  you  re- 
verse  the  two.  The  principal  operating  differ- 
ence is  that  the  MAIN  unit  also  functions  as 
the  transmitter  The  SUB  Receiver  will  contin- 
ue to  serve  its  selected  functions  regardless  of 
the  current  mode  of  the  MAIN  unit.  The  fre- 
quency of  either  unit  can  be  tuned  without 
affecting  the  other.  The  only  limitation  is  that 
the  MAIM  and  the  SUB  may  not  be  on  the 
same  band. 

The  selected  status  of  the  MAIN  and  the 
SUB  sections  can  be  exchanged  at  any  in- 
stant by  means  of  the  main/sub  function  key. 
Each  section  has  an  A  and  B  VFO.  selectable 
at  wilL  Either  active  section  can  be  switched  to 
operate  from  any  one  of  59  programmed 
memory  frequencies;  all  attributes  of  mode, 
offset,  CTCSSt  etc.,  are  retained  in  memory. 
Flexibility  of  frequency,  mode,  offset,  tone, 
squelch,  audio  volume,  etc  .  is  virtually  unlim- 
ited. I  don't  have  the  time  or  the  space  here  to 
include  all  of  the  many  more  things  that  you 
can  do  with  this  unitl 

Satellite  Operation 

Although  the  TS-79QA  can  fully  service  the 
operating  needs  ot  any  VHF/UHF/microwave 
enthusiast,  it  will  probably  appeal  principally 
to  the  ham  who  operates  (or  plans  to  operate) 
using  the  OSCAR,  UoSAT.  JAMSAT  and  RS 
Satellites. 

Unfortunately,  the  unit  I  received  to  re- 
view did  not  have  the  optional  1200  MHz 
module,  UT-10.  So,  I  was  unable  to  put  it 
through  its  paces  on  OSCAR  13,  Mode  L 


1  was,  however,  able  to  do  all  of  the  other 
exciting  things  provided  by  both  OSCAR  10 
and  OSCAR  13  on  Modes  B  and  JL  In  addi- 
tion, I  had  two  QSOs  with  Alexander  U4MIR, 
on  the  Russian  MIR  space  platform.  All  this  in 
just  a  few  days! 

Automatic  Down  Link  Frequency  Finder 

One  of  the  problems  that  I  have  had  with  my 
present  equipment  has  been  the  need  to  set 
my  separate  receiver  and  transmitter  to  the 
appropriate  uplink  and  downlink  frequencies, 
corrected  for  Ooppler  and  the  round  trip  time 
delay.  The  TS-790A  neatly  solves  this  by  al- 
lowing you  to  program  into  memory  the  appro- 
priate numerical  value  representing  the  sum 
of  the  uplink  and  downlink  frequencies,  a  con- 
stant for  each  of  the  satellites.  You  can  store 
and  retrieve  this  number  for  as  many  as  ten 
d liferent  transponders,  then  just  tune  the  SUB 
receiver  to  the  desired  frequency  and  push 
the  sat  key.  This  will  automatically  move  the 
MAIN  unit  to  the  appropriate  transmit  frequen- 
cy. Alternatively,  you  can  set  the  MAIN  section 
to  the  desired  transmit  frequency  first,  and 
then  push  the  sat  key.  The  SUB  receiver  will 
automatically  move  to  the  appropriate  down 
link  frequency.  I  am  certainly  going  to  miss 
this  capability  when  I  have  to  relinquish  the 
790 A  and  am  forced  to  do  it  the  hard  way 
again. 

I  found  only  one  area  where  the  trans- 
ceiver needed  help.  On  both  2  meter  and  70 
centimeter  operation,  the  input  signal  re- 
quired to  activate  the  S  Meter  was  far  in  ex- 
cess of  the  level  of  signals  received  from  exist- 
ing Phase  III  satellites.  This  is  not  necessarily 
a  bad  thing  because,  except  for  installations 
with  very  short  feedlines  to  the  antenna  sys- 
tem, you'll  want  to  install  a  preamp  at  or  near 
the  antenna. 

In  my  specific  installation,  the  GaAsFET 
preamplifiers  determine  the  system  noise 
floor.  With  these  in  line,  the  TS-790A  S  Meter 
is  indeed  quite  comfortably  scaled.  Incidental- 
ly, the  MAIN  section  has  a  conventional 
analog  meter  for  signal  strength  display,  while 
the  SUB  section  boasls  a  very  fine  resolution 
LCD  display  for  signal  strength.  I  was  pleas- 
antly surprised  to  measure  the  actual  noise- 
floor  of  the  receiver  on  both  2  meters  and  70 
cm  at  about  0.019  fV  (for  3  dB  S  +  NJN).  Adding 
my  GaAsFET  preamp  improved  this  by  about 

2  dB  to  0.0151V. 


MANUFACTURER'S  SPECS 


General 
Frequency  Ranges: 

Power  Requirement: 


Dimensions  (WxHxD): 

Weight: 
Freq.  Stability: 
Operating  Temp; 

Transmitter 

Output  Power:     2  Meter  Band 

70  cm  Band 


144  to  146  WH2 

43010  450  MHz 

1240  to  1300  MHz 

13.8  VDC 

2.5  A  Receive  (no  signal) 

8  to  12  Amps  on  Transmit 

depending  on  frequency  and  mode, 

13-15/32r'x  5-9/32"  x  14M7/32" 

(342x1 34x369  mm} 

20  2  pounds  (9.2  kg} 

Less  than  3  PPM  (except  on  FM) 

-10  to  i  50  degrees  C 

-+•  1 4  to  + 1 22  degrees  F . 

35  Watts  LSB^ USB 
45  Watts  CW/FM 
30  Watts  LSB/USB 


Receiver 

NOTE:  The  TS-790A  actually  has  two  receivers  for  each  of  the  three  bands;  a 
"MAIN"  and  a1' SUB"  receiver.  At  any  given  lime  it  is  possible  to  operate  the  unit  with 
two  independently  controlled  receiving  systems  active,  The  only  restriction  is  that  the 
two  receivers  must  be  on  separate  bands. 


Circuitry:     2m  Band 
70  cm  Band 


40  Watts  CVWFM 

23  cm  Band 

10  Watts  all  modes 

Spurious  Radiation:     2Metersf70 

cm                       Less  than  -GOdB 

23  cm 

Less  than  -50dB 

Carrier  Suppression; 

More  than  40  dB 

(1500Hz  reference) 

Unwanted  Sideband: 

Down  more  than  40  dB 

Maximum  FM  deviation: 

+  /-5kHz 

SSS  Freq  Response: 

400  to  2600  Hz  at  -6dB 

Microphone  Impedance: 

600O 

23  cm  Sand 


Sensitivity:     SSB/CW 


FM 


Selectivity:     SSB 


CW 


FU 


Audio  Output: 


SSB/CW — Single  Conversion 

FM—  Dou  ble  Co  n  version 

SSB/CW— Double  Conversion 

FM — Triple  Conversion 

SSB/CW— Triple  Conversion 

FM— Quadruple  Conversion 

Less  than  ,16  fV@  lOdB 

S  +  N  to  Nail  bands. 

Less  than  0.22  ft/ at  1 2  dB 

SI  NAD  on  all  bands. 

2.1kHzat-6dB 

4.8  kHz  at  -60  dB 

500  Hz  at  -6dB 

2  kHz  at  -50  dB 

12  kHz  at -6  dB 

24  kHz  at  -60  dB 

1 .5  Watts  across  6Q  load 

atl0%THD 


(There  i$  also  a  TS-790E  model  with  somewhat  different  specifications,  principally 
more  restricted  frequency  coverage.) 


Power  output  on  both  bands  was  in  excess 
of  that  specified  by  Kenwood.  I  was  initially 
surprised  at  the  specified  higher  output  rat- 
ings for  the  FM  modes  vs.  the  SSB  modes. 
Presumably  this  is  a  function  of  linear  range 
vs.  saturation  operation  for  FM.  The  unit  em- 
ploys multi-stage  "bricks"  for  all  the  RF  Pow- 
er stages  on  both  70  cm  and  2  meters,  and  as 
the  driver  stage  on  1 200  M H2.  A  discrete  bipo- 
far  transistor  serves  as  the  1200  MHz  PA. 

Summary 

Early  in  this  article  I  expressed  my  doubts 


regarding  the  ability  of  a  package  as  compact 
and  attractive  as  the  TS-790A  to  have  the  ca- 
pability to  compare  favorably  with  a  multi- 
component  dedicated  satellite  assembly  of 
equipment.  \  can  now  say  that  my  doubts  were 
unfounded.  Other  than  the  definite  desirability 
to  add  external  low  noise  preamps,.  this  unit 
matches  my  equipment  across  the  board.  And 
the  XYL  might  let  me  bring  a  package  this 
attractive  up  from  the  basement  "studio"! 

I  have  only  one  major  concern  about  opera- 
tion with  transceiver-type  multiband  equip- 
ment. You  must  be  very,  very  careful  to  never 


activate  the  transmit  function  on  the  band 
where  you  have  your  receiving  preampli- 
fier, or  goodbye,  GaAsFET.  Once  you're  com- 
fortably familiar  with  the  MAIN  and  SUB  sec- 
tions of  this  unit,  this  situation  shouldn't  be  too 
high  a  probability.  But,  I  nearly  did  it  twice. 
Fortunately  the  MAIN  was  in  the  SSB  mode 
with  the  microphone  gam  all  the  way  down. 
Whewf 

I  have  neglected  to  say  as  much  about  the 
FM  operation  and  the  many  scanning  features 
as  the  radio  deserves.  Look  for  a  full  report  on 
this  unit  in  a  future  issue  of  73 
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hy  N4CST 

Study  Aid  for  the  FCC  /  ARRL 
Amateur  Radio  Exams 


Program  Features: 

•Runs  on  IBM  Personal  Computers  and  compatibles 
with  minimum  256K  RAM  and  graphic*  capability. 

♦Contains  entire  question  nool  for  each  license  class 

•Work  with  the  entire  pool,  seEected  areas,  or 
automatic  selection  of  questions  m  your  weak  areas. 

Includes  full  screen  graphics  and  CKplanaiions  on 
appropriate  questions  and  a  pop  up  calculator, 

*Lo££  multiple  study  sessions  and  allows  resuming 
at  a  later  time,  returns  to  review  missed  questions 
if  desired, 


•Creates  randomly  generated  sample  tests  and 
analyzes  results  showing  areas  for  additional 

srudv 

•Will  print  random  written  tests  and  answers 
ffitb  Epson/IBM  compatible  printers. 

Pifhtk  .TMttiuih  disk  nisei  available  contains  esc el-kiit  morse 
<(*Ae  En! or  AS  well  a  tCMVlttC  iDR£tr,  prnpaRstitm  predictor*, 
hum  plfttttT  and  o-Thfr*.  Cost  ii  S3  to  tovtt  material!!  and 
handling,  52  if  shipped  w  ith  <JM)  Tl  TOR. 


,  ft 


Cn]\  iv  write  to  order: 


QSO  Software 

208  Partridge  Way 

Kennett  Square,  PA  19348 

215-347  2109 


m 


$m,§§  per  Class 

V1SA&  MC  accepted 

*  PA  residents  add  6% 


CONTINUOUS  COVERAGE  ANTENNAS 
FOR  COMMERCIAL  &  AMATEUR  SERVICE 


Model  AC  1 .8-30 

SWR  Mox2:1. 1 .4:1  average  from  1 .8  to  30  MHz 
Can  b©  installed  in  approximately  80  ft  space 
ideal  for  commercial  services  for  multi  fre- 
quency operation  without  the  need  for 
antenna  tuners  or  additional  antennas 
Handles  1  KWr  2  KW  PEP  CAS 
Higher  power  models  available  on 


1.8  to  30  MHz 


$175™ 

SHIPPING  &  HANDLING 
ADD  £4.00 


special  order.  Contact  your 
dealer  or  factory 


3*1 


KF  rHANRFflRMF.R 


UlRTinCWUt  FFF[) 


^ 


23  :iu 


liAlANL/Mfj 
WE  f  WORK 


US.  Patent  NO.  4,511,898 


Model  AC  3.5-30 

SWR  less  than  2:1  from  3,5  to  30  MHz 

Complete  assembled.  Balun  terminated  with 

standard  SO-230  connector 

Power  capability  1  KW- 2  KW  PEP  ICAS  Higher 

power  model  is  available  on  special  order. 

Designed  fbt  50  ohm  feed  line 

Weather  proof  balun  and  balancing  network 

Only  90  feet  long 


3.5  to  30  MHz 


$184 


.50 


SHIPPING  &  HANDLING 
ADD  $4.00 


U.S.  Patent  No.  4.423.423 


B-W 


■'  ALL  OUJ?  PRODUCTS  MADE  IN  U$& 

BARKER  &  WILLIAMSON 

Quoiity  Ccmmunicatioh  Products  Str>ce  1.932 
At  your  Distributors,    WHt©  OT  Cell 
to  Canal  Street.  Bristol.'  PA  1 900  7 

(215)  788-5584 


VISA* 
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CIRCLE  53  ON  READER  SERVICE  CARD 


Number  1 1  on  your  Feedback  card 


Mode  S  Receive  Techniques 

Here's  how  to  get  on  hamsat's  newest  active  mode. 


by  John  W.  Moinar  WA3ETD 


Most  satellite  operators  are  familiar 
with  the  systems  required  to  access 
OSCAR-  13*s  Mode  B  and  Mode  L.  Howev- 
er, OSCAR- 13  offers  yet  another  challenge- 
Mode  S — which  requires  the  user  to  receive 
an  S-band  microwave  downlink  signal  at 
2400.325  MHz. 

The  Experimenter's  Mode 

For  now,  the  only  Mode  S  transponder  can 
support  a  couple  of  simultaneous  QSOs, 
Right  now,  simultaneous  QSOs  are  infre- 
quent, but  the  trend  in  amateur  satellites  is 
toward  our  higher  microwave  frequencies 
that  can  support  high  speed  digital  communi- 
cations as  well  as  all  the  conventional  modes, 

This  article  describes  several  receive-only 
systems  that  will  allow  the  experimenter  to 
copy  the  Mode  S  downlink  and  beacon*  (The 
Mode  S  uplink  is  in  the  70  cm  band.)  If  you 
already  own  a  2304  MHz  transverter,  you  are 
well  on  your  way  to  receiving  the  Mode  S 
beacon.  I  will  describe  the  minor  modifica- 
tions which  allow  the  LMW  2304  and  SSB 
Systems  trans verters  to  receive  on  2400 
MHz.  I  will  also  discuss  the  required  low 
noise  preamphfier,  and  the  antenna  systems, 

LMW  Trans verter  Mod 

In  my  initial  attempt  to  copy  the  Mode  S 
beacon,  I  used  an  LMW  2304  transverter 
with  IF  output  at  144  MHz.  This  medium- 
priced  transverter  is  marketed  by  Down  East 
Microwave,  Box  2310,  RR  1,  Troy  ME 
04987.  (207)  948-3741.  The  local  oscillator 
uses  a  93-95  MHz  overtone  crystal,  multi- 
plied twelve  times.  The  resulting  signal  is 
directly  used  in  the  LMW  1296  transverter, 
and  is  doubled  to  the  2160  MHz  range  in  the 
2304  MHz  unit. 

You  can  convert  the  LMW  to  2400  MHz 
for  Mode  S  by  replacing  the  Local  Oscillator 
(LO)  crystal,  retuning  the  LO,  then  retuning 
the  receive  mixer.  The  only  difficult  part  of 
the  conversion  is  retuning  the  filters  on  the 
LMW  Universal  LO  board.  They  are  very 
sharp.  Some  method  of  determining  RF  out- 
put at  1 128  MHz  is  necessary,  such  as  a  diode 
RF  probe  and  sensitive  voltmeter. 

Obtain  a  94.00  MHz  fifth  overtone  series 
crystal  from  your  favorite  quartz  outlet.  Re- 
place the  existing  crystal  with  the  new  one  on 
the  UVLO  board.  Disconnect  both  LO  output 
cables  from  the -points  marked  "X"  and  •*¥" 
on  the  board.  The  LO  should  tune  up  with  no 
problems  at  94.00  MHz. 

I  found  that  the  fastest  way  to  accomplish 
the  tune- up  was  to  listen  for  the  progressively 
higher  harmonics  on  a  VHF  receiver  (or 
scanner) ,  Observe  the  output  at  point  *  *  Y*  *  on 
the  board,  and  peak  it  with  VC9.  Although 

36     73  Amateur  Radio  *  May,  1989 


output  point  41Y"  originally  provided  LO  for 
the  transmit  mixer,  I  used  it  to  drive  the 
receive  mixer,  as  the  additional  output  allows 
some  margin  for  error  when  peaking  the  fil- 
ters, VC5-VC7,  Note  that  the  tune-up  proce- 
dure offered  in  the  LMW  manual  will  also 
work,  since  the  new  crystal  is  within  the 
operational  range  of  the  UVLO  board. 

Once  the  LO  is  tuned  up,  it  is  a  simple 
matter  to  peak  up  the  receive  mixer,  The  only 
critical  adjustment  is  VC5  on  the  mixer 
board.  A  signal  source  is  required  to  peak  up 
the  mixer.  Most  signal  generators  provide 
output  at  150  MHz,  and  the  16th  harmonic  of 
150  MHz  is  2400  MHz.  Again,  I  found  that 
the  only  adjustment  required  on  the  mixer  is 
VC5*  Adjusting  the  preceding  amplifier  sec- 
tions had  no  real  effect  because  the  stages  are 
very  broad.  Once  the  following  step  has  been 
completed  the  LMW  transverter  is  ready  for 
ModeS. 

SSB  Transverter  Mod 

Another  transverter  suitable  for  2400  MHz 
work  is  the  SSB  Electronics  unit  available 
from  Tramverterx  Unlimited,  Box  178 1  New 
Boston  NH  03070.  The  required  components 
are  the  SLO-13,  the  local  oscillator,  and  the 
SRM-13  receive  mixer.  These  modules  are 
provided  with  BNC  connectors  for  system 
interconnections. 

The  SSB  components  are  a  snap  to  con- 
vert. You  only  need  to  swap  crystals!  Replace 
the  existing  rock  with  the  94.00  MHz  crystal 
specified  for  the  LMW  unit.  The  SSB  LO 
uses  the  same  multiplication  scheme:  crystal 
frequency  x  24  plus  144  MHz  IF  =  receive 
frequency.  The  filters  in  the  SSB  unit  are 
obviously  noi  as  sharp  as  those  in  the  LMW, 
as  no  adjustments  were  required  to  copy  the 
2400  MHz  test  signal. 

Low  Noise  Preamplifier 

Both  receive  mixers  described  above  have 
internal  low  noise  preamplifiers  with  noise 
figures  in  the  1 ,5-2,0  dB  range.  Considering 
the  received  signal  levels  and  feedline  losses 
at  2400  MHz,  you  need  a  high  quality  exter- 
na! preamp  for  this  application. 

Last  fall,  Al  Ward  WB5LUA  presented  a 
paper  on  state-of-the-art  low  noise  preampli- 
fiers at  the  Microwave  Update  1988  conven- 
tion. I  acquired  one  of  his  S-band  preamp 
kits,  which  uses  an  ATF10135  device,  and 
has  a  noise  figure  of  around  0.6  dB.  Al  offers 
his  PC  board  and  device  through  the  mail ,  and 
it  is  a  natural  for  Mode  S  (or  2304  weak  signal 
work)  downlink.  In  fact,  it's  necessary. 
Write  him  at  AL  Ward  WB5LUA,  Rl  9  Box 
132,  McKinney,  TX  750 W.  You  can  build  the 
preamp  in  an  hour.  It  doesn't  need  a  tune-up. 


Antenna  System 

You  need  an  antenna  system  with  gain  of  25 
dBi  or  better  to  copy  Mode  S.  I  used  a  four- 
foot  parabolic  dish  originally  used  by  Public 
Service  for  point-to-point  communications. 
This  dish  has  a  focal  length-to-diameter  ratio 
(f/D)  of  0.375,  which  puts  it  at  the  outer  limit 
of  being  easy  to  feed  with  circular  feedhorn.  I 
constructed  a  custom  coffee-can  feed  using 
copper  roof  flashing,  although  I  believe  an 
actual  one-pound  coffee  can  would  work  at 
2400  MHz. 

About  the  circular  waveguide  feedhorn  for 
2400  MHz:  The  horn  is  5.125"  long  and 
3.25"  in  diameter.  There  is  a  1 "  probe  made 
of  #1 2  bare  copper  wire  soldered  at  the  center 
conductor  of  a  Type  +tN*  panel  connector. 
The  connector  is  then  soldered  to  the  feed- 
horn. The  center  conductor  and  probe  are 
exactly  2,9"  above  the  closed  end  of  the  feed. 

For  specific  details  on  microwave  feed- 
horns,  refer  to  the  ARRL  Handbook  and  the 
RSGB  VHF/UHF  Manual  Any  dish  four  feet 
or  more  in  diameter  should  work  as  long  as 
you  are  able  to  point  it  at  the  satellite  at 
apogee,  You  could  also  use  yagi  antennas, 
but  you  would  have  to  stack  several  of  them  to 
obtain  the  necessary  gain.  Four  Down  East 
Microwave  45-element  loop  yagis,  stacked, 
would  possibly  work,  and  have  much  less 
wind  loading  than  a  dish.  As  far  as  the  num- 
bers go,  the  four- foot  dish  at  2400  MHz  has 
26  dBi  of  gain,  assuming  50%  feed  efficien- 
cy. Four  45-element  loop  yagis  exhibit  about 
25  dBi  when  stacked. 

Putting  It  all  Together 

The  preamplifier  should  be  connected  as 
close  to  the  feedhorn  as  possible.  I  connected 
the  WB5LUA  preamp  to  my  horn  with  6"  of 
0,141"  semi-rigid  hardline,  and  used  a  24" 
piece  of  9913  to  connect  the  preamp  to  the 
LMW  transverter  sitting  below  the  dish*  The 
LMW  has  enough  gain  at  144  MHz  to  drive  a 
10-foot  piece  of  9913  running  into  my  base- 
ment shack.  A  motorcycle  battery  provided 
power  to  the  LMW.  I  was  able  to  copy  the 
Mode  S  beacon  during  initial  tests  with  this 
system.  Signals  were 4  to  6  dB  above  the  noise. 

Hopefully,  mis  information  will  tempt  you 
to  try  Mode  S,  If  you  are  already  on  2304 
MHz,  you  could  have  a  usable  station  for  the 
cost  of  a  crystal  and  a  preamp  which  will 
serve  you  well  during  the  next  UHF  contest. 
Consult  the  normal  AMSAT  information 
outlets  for  Mode  S  scheduling,  as  the 
transponder  is  not  activated  on  a  regular 
schedule,  For  more  information  on  Mode  S, 
you  can  also  contact  Bill  McCaa  KQRZ,  Box 
3214,  Boulder  CO, 


Number  31  on  your  Feedback  card 


Ham  help 


We  are  happy  to  provide  Ham 
Help  listings  free  on  a  space 
available  basis.  To  make  our 
job  easier,  and  to  ensure  that 
your  listing  is  correct,  please 
type  or  print  your  request 
clearly,  double  spaced,  on  a 
full  (8te  *  x  11")  sheet  of  pa- 
per. Use  upper-  and  lower- 
case letters,  and  print  num- 
bers carefully— a  1t  for 
example,  can  be  misread  as 
the  tetters  I  or  it  or  even  the 
number  7.  Thank  you  for  your 
cooperation. 


Wanted:  Used  shortwave 
receivers— Japan  Radio 
NRD-515,  ICOM  R-71A,  Ken- 
wood R-5000  or  Yaesu  FRG- 
8800,  etc.  Please  send  infor- 
mation on  price  and  condition. 
Thank  you. 

Steve  Hayes 

5900  218th  Ave.  E. 

Booney  Lake  WA  98390 


Your  Bulletin  Board 

Needed:  A  schematic  and/ 
ormanual  for  the  SWAN 
3508, 1  will  gladly  pay  all  costs 
in  reproducing/mailing. 
Thanks. 

Gene  A.  HNI/ZS6ATG 

(NSJRC) 

Pretoria/Dept.  of  Stale 

Washington  DC  20520-9300 

Wanted;  Source  for  new  or 
used  Touchtone*11  pad  and 
front  panel  for  Heath  VF-2031 
Handi-Talkie.  Heath  has  dis- 
continued. Thanks  very  much. 
Bob  Workman  WA4ZZN 

PO  Box  942 
Atlantic  Beach  NC  28512 

Desperately  seeking  rea- 
sonably priced  schematic  for 
grid  dip  in  pints  or  quartz.  Any 
info  appreciated.  Tnx. 

MacPH«NEY 
Yellow  Brick  Rd,  W. 
Central  Vassalboro  NH 


I  need  a  manual/schematic 


for  a  Yaesu  FTdx  560  trans- 
ceiver. Will  pay  for  any  costs. 
Martin  Roe  WBUNV 
4903  Riverside  Trail 
Berrien  Springs  Ml  49103 

I  need  a  RTTY  program  for 
the  Commodore  64  to  use  with 
my  home-built  RTTY  demodu- 
lator. I  need  a  program  I  can 
type  in, 

Randall  Reese 

45  House,  Apt.  504 

8/1  Sukhumvlt45 

Prakanong 

Bangkok  Thailand 

Wanted:  Instruction  manual 
(tube  element  settings)  for 
Lafayette  Tube  Tester  Model 
TE-55.  Will  pay  photocopy 
and  postage.  Please  help! 

Jock  Fisher  VK1LF 

PO  Box  94 

Lyons,  Canberra 

A.C.T,  2606  AUSTRALIA 

Please  help,  need  diagram 
or  book  and  DB  Meter  for  N  T 
461 54B  (RBA-7),  Serial  no. 
1820. 

E  J.  Ainsworth  KSOPO 

Star  Route  Box  120 

Braxton  MS  39044 


Need  for  Hallicrafters  HT-37 
transmitter:  control-socket 
plug  86-PM1 1  Amphenol  (has 
1 1  pins),  and  microphone  plug 
75-MC1 F  Amphenol  (has  one 
center  contact  and  screws 
on).  I  would  appreciate  any 
help.  Please  write  with  price. 

Rick  Bledsoe 

HCR  1  Box  4004 

Shell  Knob  MO  65747 

Old  manual  needed!  I  just 
picked  up  a  Hallicrafters  SR- 
1 50  rig,  and  need  to  get  a  copy 
of  the  operator's  manual  and 
schematics.  I  will  gladly  pay 
any  reasonable  costs  in- 
curred. Thanks  very  much! 

Jim  Bail  KA1TGA 

19  Granite  Street  #6 

Peterborough  NH  03458 

I  am  looking  to  complete  a  col- 
lection of  U.S.  and  Canadian 
ham-call  license  plates  to  go 
on  display.  I  will  pay  any  rea- 
sonable mailing  costs  in- 
curred. Thanks! 

Bryan  Hastings  NS1B 

64  Concord  Street 

Peterborough  NH  03458 


NEW  FROM  GLB 


GLB  NETLINK  220 
HIGH-SPEED  DATA  TRANSCEIVER 

GLB  Electronic*  Is  pleased  In  flfinaunco  a  (asl  tfrgitai-tn.  digital 'Oul  tinin  radio,  intended  tg  lufltior  ihc 
development  o4  itiF  ml&'ttationat  amilmjr  packet  networt 

iwii'nk  radio*  at  a  specially  mi^nocd  4  or  use  m  femcrf  a,  unamended  applicAti-ons  lor  long  lee  in  service. 
Compatible  mih  any  digital  iwmst  iney  turn  arairnd  ftrainsmrt  id  receive  and  iecei*e  id  1'ansmni  in  left 
tnafi  i  wfesecand  wrtie  heading  keying  tiansttnts  wtitin  ita  chinned  A  digital  sampling  AFC  tracks 
li  an  iTrwned  signals  *i  fceqiiifrw:*  lo  irwnuwi  low  em*  rates  over  fong  per  rod*  ol  lime  H*  add-on  the*  UWif* 
crystal  torwtii  ano  xemperafa^e  compensated  cmcufry  ten  remawe  operation  at  ungeared  sites 


fe a  runes 

D*i*  vantpAf e*w  oper  anon 
tfepCAP  umpfcrtq  AFC 
b  Hmctf  inofwk*  Irani  end 
r^  ipeed  sauces  sjflp*w  DCD 
Ow»n  corenjaafl  aeoaaun 

PTH  dode  «rt*nna > 
Trarttfnaret  seneatt  toner 


SPECIFICATIONS 

Oats  nip  0-  i&awtmiri 
Oataiorrnaf  any  tormal  ind 

H»Z  and  HfW 
lAQduntJOTT  F5K 

R»  bandwdth  30  *■  I 

I  msfDl 
21*  m* 
Fuie  3*jto 


OtQiM  tensfliw'y  5uv 

for  1  error  - 
Sduehcn  response  !nth>  l  ma 
Sp^iovs  oUpu  -m  tax  mm 
12VDC 


3©  kj  *€0  degrees  C 

tcomector  BNC 


Salens  ca  r>ait  t5  FCC  flitfaai 


Engineering  Consultings  computer  controlled  Ham  Shack 
Now  display  Ultras  screen  via  packet  with  automatic  update! 

Ultra  Comshack  64  Repeater  Controller 

HF  &  VHF  Remote  Base#Autopatch*CW  Practice1  Rotor  Control 
"Voice  Meters' Paging*Logging*Polite  ID  s*Paeket  Control 


* 


CART 


FT  757;  757j£fl0;736;747 
T$  <4fl;  040:140 
1C  TZS;  761 

H.Hi*f!l 


FT72TH;7BT;7M 
T5  717:011 


Repeat&r/Dual  Barxier 


ConL 


'Change  variables  remotely 

from  touchtones  ot  Packet 

'Unlimited  voice  vocabulary!  'Directed, general  page- 


Autopaich  £  Reverse 
"1020  (IB  dig il}  tel  #'s  stored 
"Quick  diaJ  £  answer 


Alarm  Clock,  auto  ax  acuta 
'Individual  4  digit  user  c 
*Disk  &  Printer  Togging  of 
users,  lei  t's*  Jaeiad  lima 
*18  Rotating  Polita  IDs 
"16  External  relay  controls 
*24one  &  sub  tone  Paging 
'CW  Practice  witn  voice 
*Securlty  modeh  T.tona  mute 
'Voice  announces  eech  user  'Talking  S  Meter;  Voltmeter 
call  sl an  when  logging  on      I  'Voice  Beacon  rotating  msq 


*Setect&d  restricted  patch 
"Telephone  control  input 
D  Ujflf.  Combined  Remotes 
"20  Macro  memories 
"Scan  up  down;  tOOKi  steps 
"Monitor  L  lock  modes 
'Operate  splits,  combine  HF 
&  VHF  radios  as  Dual  VFQs 
"Automatic  mode  election 


Model  CS64S 

$  349.95 


Includes:  Interface, 
disk,  cables,  Manual 
Simplex  version 
available  on  request 


-tlComshack  64  Options 


External  relays.  3  DPDT relays  +5 

Open  Col  Tr  Sw  ..CS  a 579.95 

'Rotor  control  DC  todigrtai  display 

&  Voice;  for  an  rotors  Hill . $49.45 

'Packet  i  BBS  Voce  Meters  & 
Alarm  Inputs.  8  On-Orf  PKS  4i49j95 
"Stave  Packet  interface  &  cable 
Links  PKB  to  2nd  C64  PKt      flttl 
"EPRO«  Autoboot.  custom  PROM 
cart  with  your  system  CART^  99+95 
-CS4  &  1541  l2V,Swltching  suppty 
crystal  controlJed  ...DCPS..S1 19.95 
*  System  Manual  ;Ref  untied  with 
purchase  of  C5G4S MN1,.„S  1500 


Computer  Control    Touchtone  Decoder     Decode-A-Pad 

I  YAESU  FT-727R      4  rf'9'l  sequence;  4  QUAD      Touchtone  to  RS232 

expansion  4  relay  option  aoo  mud  interface. 


Allows  H.T.  lo  scan  1 00 
Channels  &  programs 

^T.  for  field  usel  Digital  "S" 
Meter;  comment  fields:  auto 
resume  &  delay;  Scan  Lock- 
outs; Loads  FT727  in  15  sac. 
Hardware,  cables,  &  dfsk 
inducted  for  C64  or  IBM 


HMOI 


QUAD 


TSDQ 

B/20  V  &  audio  in;  Field  Pro- 
gram 50.000  Codes;  Mom.  & 
Latching;  DPDT  Relay;  Wrong 
digit  reset;  LED  lor  digit  valid  & 
latch;  mc.  24  Pin  connector 
QUAD  option  adds:  four  2 
Amp.  relays;  S  digit  master 
on/off  control  for  each  rela 


Use  with  all  computers 
Decodes  1 G  touchlonas 
Includes  Bask  program 


DAP    $89-95 


1 2  Volt  C64 
SWrTCHER 


GLB  ELECTRONICS,  INC. 


151  Com  mere*  Pkwv  , 

Buflslo.  NY  14224 
716  $7S  6740      9  to  4 


CIRCLE  17  ON  READER  SERVICE  CARD 


Model  727  S39.95      ITSDQS79.95  QUAD  $99.95 


I  AUDIO  BLASTER 


Crystal  tiOHz 
fVACSV  2JL 
C&4  4  1541 


DCPSS119&5 


IC02^4  ^AT;FT727  ;41 1 

Ul6^T209;l09;73:a 
<— Mtnalur*  Audio  Amp, 


Module  installs  Inside  all  H.Tsr 

i  wan  audio  amp  \  When  it  needs 
jtobeloud!  fnstalls  in  1 5  Min.  Used  by 
police,  fire! 


Model  AB1S  $22.95 


fTFW 


fi  TA 


ins-pin=i-l 


•L-'RrT 


■■-  idn 


ENGINEERING  CONSULTING 
563  CAWDLEWOOD  ST, 
BREA,  CA.  92621 

TEL:714-67t-2009  *  FAX  :71 4-255-9984 


■nc/nx 


PACKET 
TO  V04CC 

Store i  messages  (BBS)  on  dish  tor  up  to 
300  users;  touchtone  commands  recall  & 
speak  messages.  Interface  to  repeaters  or 
for  I  n  d  i  u  Id  us  I  u  s  a :  Works  a  II TNC  &;  C64  or 
12S;  gives  your  Packet  terminal  a  voJcel 
Inc.  disk  &  Interface 


PKTA     $169,95 


Number  12  on  your  Feedback  card 


AMSAT  Satellite 

Tracking  Software 

Pick  from  a  passel  of  great  tracking  programs 


Predicting  when  to  listen  for  a  satellite 
and  where  to  point  the  antennas  are  basic 
requirements  for  successful  amateur  satellite 
communications.  Before  home  computers. 
Equator  crossing  information  was  published 
and  used  with  graphic  devices,  such  as  the 
OSCAR  LOCATOR,  to  keep  up  with  the 
low-altitude  satellites  with  circular  orbits. 
These  methods  are  satisfactory,  inexpensive 
and  still  used  today.  However,  graphic  track- 
ing methods  for  the  Phase  III,  high-altitude 
satellites  with  the  mure  complex  elliptical 
orbits  are  much  less  satisfactory.  Satellite 
tracking  by  home  computer  has  become  very 
popular. 

Good  Idea  at  the  Rjjjhl  Time 

AMSAT  Satellite  Tracking  Software  be- 
gan with  an  article  tilled  "BASIC  Orbits," 
by  Dr.  Tom  Clark  W3IWI,  in  the  March/ 
April  1981  issue  of  Orbit  magazine.  He  de- 
scribed his  program,  written  in  North-Star 
Basic,  in  detail,  and  provided  the  program 
listing. 

President  of  AMSAT  at  the  time.  Dr.  Clark 
donated  the  rights  to  the  program  to  AMSAT 
and  thought  of  starting  the  AMSAT  Soft- 
ware Exchange  as  a  medium  for  distributing 
the  program  and  collecting  donations  for 
AMSAT  from  users,  Having  just  suffered  the 
loss  of  the  Phase  DBA  satellite,  AMSAT 
badly  needed  funds  to  begin  the  Phase  NIB 
project. 

Not  everyone  had  a  North-Star  computer, 
so  many  hams  converted  ihe  program,  As 
versions  tailored  to  other  computers  ap- 
peared, the  authors  donated  the  rights  to  AM- 
SAT, and  the  programs  were  added  to  the 
AMSAT  Software  Exchange.  Programs  be- 
came available  for  virtually  all  of  the  popular 
home  computers. 

Hams,  being  hams,  were  not  content 
to  simply  translate  this  program  to  other 
computers.  Many  hams  enhanced  the 
program  so  that  it  would  permit  real- 
time operation,  do  graphics,  and  be 
friendlier,  Dr,  Bob  McGwier  N4HY  stands 
out  for  contributing  a  "fast  search 
algorithm.' '  This  key  modification  led  to 
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by  Keith  PughWSIU 

the  QUIKTRAK  series  of  programs. 

What  started  as  one  program  and  an  idea 
for  the  AMSAT  Software  Exchange  has  blos- 
somed into  the  premier  fund-raising  program 
for  AMSAT  and  a  body  of  sophisticated  satel- 
lite prediction/tracking  software  for  virtually 
all  home  computers. 

Show  and  Tell 

Hams  created  further  capabilities,  such  as 

computer  control  of  antenna  pointing  and  au- 
tomatic receiver/transmitter  control  for 
Doppler  correction.  I  call  these  features 
"Show  and  Tell/  Graphics,  automatic  an- 
tenna and  station  control,  for  example,  are 
the  **Show"  and  the  basic  tabular  data  output 
is  the  "Tell." 

These  programs  give  predictions  for  any 
satellite  with  Kcplerian  data,  including 
weather  satellites,  the  US  space  shuttle,  and 
the  Soviet  space  station  Mir.  You  can  use  the 
information  for  visual  observation  as  well  as 
for  antenna  pointing.  The  new  QUIKTRAK 
Version  4.0  will  also  provide  predictive  capa- 
bility  for  the  position  of  other  celestial 
bodies. 

BASIC  Orbits  and  QUICKTRAK 

Before  launching  into  detailed  descriptions 
of  the  programs,  I  give  generic  descriptions 
of  the  BASIC  Orbits  (W3IWT)  and  QUIK- 
TRAK programs  for  reference* 

BASIC  Orbits  (W31WI):  Prediction  is  based 
on  Kepler's  equations  for  any  elliptical  satel- 
lite orbit,  including  the  circular  orbit,  since 
no  orbit  is  perfectly  circular.  In  addition 
to  the  classical  Keplerian  element  set  of 
six  numbers,  a  seventh  derived  element, 
Mean  Motion  Rate  (also  decay  rate  or  drag 
factor  in  orbits  per  day),  has  been  added 
improve  accuracy  principally  on  low-altitude 
"birds/" 

The  six  primary  elements  arc:  ( I )  Inclina- 
tion (degrees),  (2)  Eccentricity  (dimension- 
less),  (3)  Argument  of  Perigee  (degrees),  (4) 
Right  Ascension  of  Ascending  Node  (de- 
grees), (5 (Mean  anomaly  (or  orbit  "phase") 
at  reference  epoch  (degrees),  and  either  (6) 
Semi-major  axis  of  ellipse  (kilometers)  or  (6) 


Mean  motion  (orbits  per  day).  A  definition  of 
each  of  these  elements  is  available  in  Vw 
Satellite  Experimenter 's  Handbook  and  in  the 
original  Orbit  article.  In  the  US,  NASA/NO- 
RAD  generate  these  Keplerian  element  sets, 
and  NASA  distributes  them  by  subscription. 
AMSAT  distributes  them  through  its  nets, 
publications,  and  computer  BBS. 

You  must  enter  the  Reference  Epoch  (valid 
time  for  the  element  set),  with  the  element  set 
as  a  starting  point  for  extrapolation  to  the 
predicted  time.  You  can  also  enter  a  default 
satellite  beacon  frequency  (or  net  passband 
frequency)  for  computation  of  Doppler  cor- 
rection along  with  the  Keplerian  data. 

Keplerian  elements  and  your  QTH  data 
are  stored  within  the  program  as  DATA 
statements,  making  the  updating  of  the  pro- 
gram rather  tedious.  You  can  store  multiple 
sets  of  Keplerian  elements  (usually  20),  For- 
tunately, you  won't  need  to  update  very  of- 
ten, except  the  data  for  very  low-altitude 
birds,  such  as  UoSAT  OSCAR  9,  the  US 
space  shuttle,  and  the  Soviet  space  station 
Mir.  Your  QTH  data  consists  of:  (I)  your 
call,  (2)  station  latitude  (degrees),  (3)  station 
longitude  (degrees),  and  (4)  station  altitude 
(meters i.  This  program  also  includes  a  table 
of  Greenwich  Sidereal  Times  on  January  0,0 
in  days  for  various  years.  You  must  update 
this  sidereal  table  periodically,  by  editing 
the  DATA  program  statements,  to  keep  it 
current.  The  original  table  covered  1979 
through  1985, 

When  running  the  program,  you  will  be 
prompted  for  entry  of:  (l)Start  time, 
(2)Duration  of  the  prediction  period,  (3) 
Time  step  between  predictions,  (4)Satellite  of 
interest,  (5)Frequency  for  Doppler  correc- 
tion (default  or  new  entry)*  and  output  device 
(screen  or  printer).  In  most  cases,  you  can 
select  to  output  data  at  all  times  or  just  when 
the  bird  is  in  view.  After  you  enter  this  infor- 
mation, the  program  will  step  through  the 
predictions  methodically. 

Output  from  the  program  consists  of:  (1) 
Date,  (2)  Time  in  UTC,  (3)  Azimuth  in  de- 
grees relative  to  North  (0  =  North,  90— East, 
180=Souih,  and  270  =  Wcst),  (4)Elevation 


From 

Micro 

Computer 

Concepts 


Complete  RX-TX-Phone  Line  Interface 
Repeater  Control      •  Autopatch 

•Tailbeeps 
•12  V  AC/DC  Oper. 
•DTMFDecocter 
•  90  Day  Warranty 

Wired  &  Tested  w/m an ual  ...$219.95 
Distributed  by: 

R  &  L  Electronics 

575  Main  Si.  /  Hamilton,  OH  45013 

1-800-221  -7735 

in  Ohio 
513-868-6399        VISA 


*CW  ID 

•  Remote  Base/Tape 

•  Reverse  Patch 

•  Pulse/Tone  Dialing 


CIRCLE  348  ON  READER  SERVICE  CARD 


PC  Slow  Scan    $149.95 


A  complete  slow  scan  tetev&on  staboo  tor  your 
IBM  PC  or  compatible  send  and  receive  mages 
ntp to  10 shades of  gay  depenoVigtiwnyour 
graphcs  card  and  printer 

II  lUULKJo 

DenodLiatcr     Modulator    75  Page  Manual 

Software         Tutorial  Cassette 
Requres: 

Ham  transceiver  FCwrtn640K    PafcMlel  Port 

Graphics  Card     Tape  Recorder  Serial  port 
Stow  Scan  Formats:  B  12.1723  34,36,48  72  sec 


Software  Systems  Consulting 

1303  S.Ola  Vista 

San  Clemente,  CA  92672 

(714)  498-5784 


CIRCLE  244  ON  READER  SERVICE  CARD 


Power  Pole 

Connectors 


Tired  of  looking  for  power  connectors 

for  ail  those  rigs? 

The  Power  Pole*  system  is  for  you! 

Shack  to  mobile  Just  Plug  &  Go! 


-  1 3  -  30    60  imp  @600  volt  AQDC  raring* 

*  Gendcrlcnl   All  conncctori  mite. 

-  Polarity  ii  determined  when  multiple  pdei  una  unctnUed 
■  Cumct  be  miled  incorrectly? 

*  Silver  pJ*rd  cocskLi  dkit:  low  r»in&nGE<6G0  micro 

*  Ea*y  to  arm  hie,  crimp  end/or  folder. 

*  Dcrwetiil  aaaembly  allowi  "fUckinf '  multiple  pates  u 
reded. 

Powerpak  IS  *  4  or  30  -  4 
with  2  red  &  2  black  poles 

(,2.l*ihippni(  and  handling  up  to  50  pka.  ll0min.  order) 

Q  I     DlsmouiedByr  RelghconSyatema 
rl       626  S,  Blue  Sky  Dr„  Cedar  City.  UT  84720 
*_      Peal*  r  Inq  u  irl  es  Welcome  (801)  566-  2302 


Just$j^ 
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NEMAL  ELECTRONICS 


•Complete  Cable  Assembly  facilities  M1L-STD-I520K 

•Commercial  Accounts  welcome-  Quantity  pricing  *  Same  day  shipping  most  orders 

♦Factory  authorized  distributor  for  Alpha,  Amp  he  no  L,  Belden,  Kings,  Times  Fiber 


Call  NEMAL  for  computer  cable,  CATV  cable,  Flat  cable,  semi-rigid  cable,  telephone  cable, 
crimping  tools,  D-sub  connectors,  heat  shrink,  cable  ties,  high  voltage  connectors. 


HARDLINE  50  OHM 

FXA12  1/T  Aluminum  Black  Jacket.    „~  89/ft 

FLCT2  1/2   Cablewave  carr,  copper  blk  jkt  jkt  iBBfll 

PLC7B  7/B '  Cabfewave  corr.  copper  blk  )ktd  «-*»*.  4.2S/ft 

NM12CC  N  com  1/2T  con  copper  m/f  ,..„■„ 25  00 

NM79CC  N  conn   ?/ff  con  copper  m/f   ...    ,,....,,.5*  00 

COAXIAL  CABLES  (per  aj 

1 W0  BElDEN99i3v&ry  low  toss  ...... 55 

1102  RG6/V  95%  shield  tow  toss  foam   ?fga.*»w«„.36 

71  fO  RG8X  95%  shield  {mini  8}  .„ „„..„»,.„„...„*.„,  1 7 

1130  RG213/V  95%  shield  mit  spec  NOV  jkt 39 

1140  RG214/U  dbf  stiver  shtd  mil  *pec..„„„. .„...„..  1  85 

17Q5  RG142B/U  dbl  silver  snto\   teflon  ins    1  50 

1310  RG217/U  50  ohm  5000  waif  dbf  shtd  93 

1450  RG174/V  50  ohm  .100T  od  m*  spec 14 


ROTOR  CABLE-6  CONDUCTOR 

SC 1822  2- 1  8ga  end  G~22oe   — ..*».■  ■«  ■*. 

&C1630  2-1Bga  end  6-20gs 


iiiHiiiH  i  ii 


1 1 1 1  ii 1 1 ii- 


21m 


AiiMiMiBmH 


CONNECTORS-MADE  IN  USA 

NE720  Type  N  plug  tor  Balden  9913 
NE723  Type  N  feck  for  Betden  9913... 
UGC2  73  8NC-FL2S9  A  dapter-Amphenol . 

PL25W*  Amphenoi  PL259  ........ 

PL259TS  PL259  teffon  tm/s&or  pieted,. 
PL2S8AM  Amphenol  fem4ie-fem*te  f  torrefy 


f&as 

4  0$ 

■  mi     I.   "»i^w 

300 

159 
155 


fcai  iaaift*jja 


UGl7S/UGlt%  reducer  for  RG58/59  (tpeciffr.. 

UG21DS  N  plug  for  RG€^213t214  $ihw 3.35 

UG83B  N  jack  to  PL259  adapter,    teffon  S  50 

UG146A  SQ239  to  N  plug  adapter,  teflon  , 6.50 

UG255  S0239  to  BNG  plug  adopter,  Amphenof. 3.29 

$Q23W\M  UHF  chassis  mt  receptacle, Amphenol... 89 

UG8BC  BNC  Plug  RG  58,142     ., 1,45 

GROUND  STRAP-GROUND  WIRE 

GS36  3/€T  tinned  copper  braid     Ul. ,,„,,,,,,.■■■,, 39ffi 

VA^  '-it        Tjr  rfT        n/TrrffO     CvPjPCr       £V9fU       **************  fca  j  i  iiiTftnTTi  mi  iwZnJrft 

HW06  6ga  insulated  stranded  wire 35m 

AW14   14gm  stranded  Antenna  wire  CCS   .«~, ~^.„14AJ 


All  prices  plus  shipping,  S3, 00  mln,  Visa/Mastercard  S3 0  mint,  COD  add  $3.00 

CM  or  write  for  complete  puce  Hst  Namai  '$  mtt  40  page  CABLE  AND  CONHECTOfl  SELECnOAi1  GUIDE  19  Mvattattfe 
st  no  cnarg&  wttft  orders  of  £50  or  mors,  crsts  cost  of  £4  wth  cfwtit  aossnst  n&xi  qmtttying  onfar. 

NEMAL  ELECTRONICS,  INC.  12240  NE  14th  Ave.  N.  Miami,  FL  33161 
(305)  893-3924  Telex  6975377  24hr  FAX  (305)895-«178 


M  THE  CANDY 

KEMVOODT\i-23l\ 
L'N'DER  WSM 

m       HSiflyf-     [MAY  ONLY  I 

«IMIUK  NAVIfiGSON  K^S^fHX),  ICOM,  VAOU  HSAMK,  Fit,  AIJ.LT.0, 
ALIKC0  Al  B  121  WEI. I  I  NilKM  $3M.M 

■iVKh^.'nilllAM  HLA11U  ITEMS  IN  STOCK  AI4,  miCJSS  CASH  TOM  FJWSTDN 

M«rtT  ^ir=ifcls  hi  HAM  A  UN 
t  LXJRTNC  Ft  hi  H  lINCi  NOT  Uitk  D      —  I  L  WHITE.  <*  PAJt 

ROSS  0ISTRJBUTIH6  CMPANT   (P.o  Box  2**\ 

78  Scutn  Stale  Street,  Preston,  Idaho  83263 

Terror*  QGS1652-4S3C     FWH208tffi2-0S33 


here's  the  Beam? 

t'nobtruuve  DX  Gaia  Aoteaae*  for  SO  rhru  10 
*  Easily  bidden  *  Insiall  Fast  *  Faed  or  Portable  * 

There'i  i  20 meter  anff nnn  uttfi  r«L  DX  Puniih 
htJJ«a  in  [hit  picTure.  V^u  ean't  i«  it,  in4  your 
nt iiihhiTi  «•!!  ciihcf,  Bur  ii  works  DX  barefool 
Itywav.  H^waboui  i  lew  jiroflk  S0/4Q/30  iri- 
bander?  Or  a  Zclcmenl  mon>>VjDdtr^cr  the  ink? 
Alt  Mill?  fit  At  [KKkttfcwi,-  -FrnffJ-S^  K>  S99. 

IVork  OX  wtthaui  KllJn**  ih<  adghban 

Airmail  lafepick.51       AntetlTtasWeSt 
1-g  Pw-aUTm6fB_    (801)   373-8425. 


254  ON  «E*0£R  SERVICE  CARD 


Q 


Quick-Launch 

Antenna  JnsLillation 
System 


S29,95 
«4I 

55  Ait 


P  f   tuNt 


E  lilTMB-iJtl     Cltillkill 


. 


(801)373^425 

AfitcftnasWest 


CIRCLE  107  ON  READER  SERVICE  CARD 


HI-PERFORMANCE  DIPOLES^i 

T    nrsi-» 


Aiilpniiii  Itial  work!  Cuttinri  aisenVblfrJ  lo  ynti»  tBhloi-  lurq  »  tian4  adviae 
hi  Of  tfilmi  and  ouch  nnul  hung  3<  invni|qi;|  "V  tawJrGnliJ,  KBri  flUwil* 
ikipMig  dipOlfi-C«nm«Ll»)  quality     stainreaa  !\m\ilw*<f  -lpgal  pp««t     iHJUip 

■ 'Uc  iwicy  dprtpn tanwal  cfiEi.  MO  m  C  0  0  Ibf 


•4    Kl 


11T-394041* 


HVINN    AftftNIMS 

■dm  i«a       tar  ra>t#ict.  il  a0054 


CIRCLE  38  ON  READER  SERVICE  CARD 


CIRCLE  5  ON  READER  SERVICE  CARD 


.» 


*  DX  Helper™ 

DX  Tracking  for  the  Macintosh" 

Boating  ■  Distance  -  Sunrise  -  Sunset  -  CO  Zones 
3rd  Party  Agreements  •  Time  Zones  ■  Wortd  Map 
Great  Cirde  Map  ■  Gray  Une  •  Sun  Posrticn  «  MUF 
MUF  Maps  *  Band  Coverage  Maps  *  DXCC  Countries 
USSR  Oblasls  -  Infl  Call  Identifier 

$34.95  Pcstpatd 


Satellite  Helper™ 

Satellite  Tracking  for  the  Macintosh 

Maps  *  Ground  Tracks  *  views  from  Space 
Tabular  Data  ■  Antenna  Control  ■  $58 .95 

And  introducifiQ..,  Satellite  Pro  " 
Advanced  Features  >  S99.95 

S  AS  B  for  complete  details 

MacTrak*  Software 

PO  Box  1 590     Port  Orchard,  WA    98366 


I 


COFFEE  CUPS  11 


KA90BH 


S7.9S  Each  BLACK  *t  BLUE 

ARR  L    LOGO  Add  Si  00 

13  OZ   GLASS  MUG  AVAILABLE 


CAicfts  Payable  To 
TOOD  SKOGO* 
P  O   Box  3025 
Fo*  valley  Station 
Aurora,  IL  60504 
(312)  805-5972 


Company  LOGO'S  and 
Custom     Orders     Welcome 
Wnte   or    Call    for    Quote. 
Add    $2  50   Snip.    A    Hand 
ft    RES     ADD    675%    TAX 
Attow  1-2  Weeks  Daltverv 


CIRCLE  347  ON  READER  SERVICE  CARD 


CIRCLE  363  ON  READER  SERVICE  CARD 


CIRCLE  2GB  ON  READER  SERVICE  CARD 
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in  degrees  relative  to  the  local  horizon  (0=on 
the  horizon,  90= straight  up),  (5)  Sub-satel- 
lite point  (latitude  and  longitude  of  the  point 

cm  the  Eanh*s  surface  directly  below  the 
satellite),  (6)  Range  from  your  station  to  the 
satellite,  (7)  Height  of  the  satellite  above  ihe 
Earth,  (8)  Orbital  phase  (0-256),  and  (9) 
Doppler  correction  in  Hertz. 

Only  Date,  Time,  Azimuth,  and  Elevation 
are  necessary  for  most  operations,  This  pro- 
gram is  perfectly  adequate  for  all  satellite 
tracking.  Il  is  the  basis  for  all  other  AMSAT 
programs  with  the  exception  of  the  new 
QU1KTRAK  Version  4.0.  Dr  Tom  Clark 
W3IWI  deserves  a  round  of  applause  for  this 
excellent  work. 

QUIKTRAK 

From  its  roots  in  the  W3IWI  program  and 
the  AMSAT  AMS-81  project  for  the  Timex/ 
Sinclair  ZX-81  computer;  QUIKTRAK,  by 
Dr-  Bob  McGwier  N4HY  has  evolved  into 
one  of  the  most  useful  satellite  prediction 
programs  ever  written.  He  borrowed  the  pre- 
diction algorithm  from  W31WI  and  evolved 
the  menu  structure  from  the  AMS-81  pro- 
gram. AMS-2064.  one  of  the  original  pro- 
grams  for  the  Commodore  Vic  20  and  C-64. 
also  shares  this  menu  structure.  To  this  solid 
beginning,  Dr.  McGwier  added  his  own 
Newtonian  fast  search  algorithm.  This  al- 
gorithm bypasses  the  long*  stcp-by-step 
search  for  the  Acquisition  of  Signal  (AGS) 
and  Loss  of  Signal  (LOS)  times.  N4HYs 
algorithm  has  added  practicality  to  the 
SCHEDULE  mode  in  the  AMS^S  1  and  AMS^ 
2064  programs, 

N4HY  originally  wrote  two  versions  of 
QUIKTRAK  for  a  Commodore  C-64  and  the 
IBM-PC  in  BASIC.  The  user  interfaces  are 
almost  identical,  I  will  discuss  these  pro- 
grams in  two  sections:  common  features  for 
both  programs  and  features  unique  to  the 
IBM-PC,  Compiled  versions  of  both  pro- 
grams are  supplied  for  increased  speed. 
There  are  two  versions  of  this  program  for 
the  IBM -PC;  one  that  uses  the  standard  pro* 
cessor  only,  and  another  thai  lakes  advantage 
of  the  additional  calculation  speed  the  math 
co-processor  offers. 

Common  Features;  Both  programs  have: 
(1)  SCHEDULE  Mode,  (2)  TRACK  Mode, 
(3)  QTH  DATA  file  handler,  and  KEPLERI- 
AN  DATA  file  handler. 

For  each  orbit  of  the  selected  satellite 
above  the  horizon  at  the  QTH,  SCHEDULE 
mode  provides  a  listing  of  i  h  Date  and  time 
of  Acquisition  of  Signal  (AOS),  (2)  Date  and 
[j  me  of  Loss  of  Signal  (LOS),  (3)  Peak  eleva- 
tion angle  for  circular  orbit  satellites  or  maxi- 
mum distance  between  two  observers  for  el- 
liptical orbit  satellites,  (4)  Time  for  peak 
elevation  or  maximum  DX,  (5)  Azimuth  for 
peak  elevation  or  maximum  DX,  and  (6)  Or- 
bit number.  You  can  display  or  print  out  a 
satellite's  schedule  for  an  entire  month  and 
scan  it  for  the  best  passes. 

The  TRACKING  Mode  provides  the  de- 
tailed display  /printout  of  data  for  each  pass. 
The  same  data  is  available  in  this  mode  as  the 
W31WI  program  output.  Of  course,,  you  can 
enter  this  mode  without  running  the  SCHED- 


ULE mode  first. 

Using  the  QTH  DATA  file  handler,  enter 
your  station  data,  such  as  call,  latitude,  longi- 
tude, altitude,  year,  angular  update  interval 
(most  versions),  printer  parameters,  and  col* 
ors,  in  the  case  of  the  Commodore  program. 
Data  is  automatically  saved  on  exiting. 

Use  the  KEPLERIAN  DATA  file  handler 
to  enter  Keplerian  data  for  up  to  fourteen 
satellites.  Change  data  by  overwriting  old 
data.  Saving  data  is  as  above. 

These  four  features  provide  a  complete. 
user-friendly  program  for  all  of  your  satellite 
prediction  needs.  Data  maintenance,  advance 
planning,  and  increased  speed  are  real  advan- 
tages over  the  original  W3IWI  program. 

IBM-PC  Features:  WINDOW  TRACK, 
and  its  companion  WINDOW  TRACK 
DATA  or  CITIES  file  handler,  compute  the 
mutual  visibility  between  your  station  and 
your  friend's  station  in  Tasmania  through 
OSCAR  13.  You  can  display  computations 
for  your  QTH  and  up  to  fourteen  other  user- 
specified  locations  throughout  the  world  for 
any  satellite,  Enter  the  geographical  name, 
latitude,  longitude,  and  altitude  for  each  loca- 
tion in  the  same  manner  as  Keplerian  or  QTH 
data  using  the  WINDOW  TRACK  DATA  or 
CITIES  file  handler. 

Elliptical  orbit  satellites,  such  as  OSCARs 
10  and  1 3  are  ''spin  stabilized;1  N  their  anten- 
nas point  toward  the  center  of  the  Earth  from 
apogee  under  ideal  conditions.  When  illumi- 
nation of  the  solar  panels  is  not  ideal,  the 
attitude  of  the  satellite  is  "squinted"  or  "off- 
pointed/  and  communications  capability  is 
compromised.  At  other  limes,  the  satellite 
points  away  from  the  Earth  to  varying  de- 
grees due  to  the  changing  angles  between 
your  QTH,  the  satellite,  and  the  attitude  of 
the  satellite's  spin  axis. 

Using  Bahn  Latitude  and  Bahn  Longitude 
as  measures  of  the  satellite  attitude  relative  to 
the  orbital  plane,  QUIKTRAK  computes  the 
off-pointing  angle  (PA)  for  each  step  of  the 


prediction.  A  PA  of  zero  degrees  means  that 
the  satellite  antennas  are  pointed  directly  at 
your  QTH  at  that  time.  A  PA  of  90  degrees 
means  that  the  satellite  antennas  are  perpen- 
dicular to  the  line  of  sight  between  your  QTH 
and  the  satellite  position. 

From  this  information,  and  with  knowl- 
edge of  the  satellite  antenna  beam  widths,  you 
can  understand  the  variation  in  signal  quality. 
Satellite  control  stations  use  this  information 
in  planning  the  mode  schedule.  For  example. 
Mode  L  is  scheduled  for  orbital  phases  when 
PA  is  at  a  minimum,  since  its  antennas  have 
narrower  beamwidths  than  Mode  B.  Mode  S 
is  even  more  critical  than  Mode  L>  Under- 
standing this*  you  won't  waste  time  operating 
when  signals  are  weak  and  spin  modulation 
heavy  due  to  off-pointing, 

You  can  enter  the  satellite  mode  of  opera- 
tion vs+  its  orbital  phase  along  with  the  Keple- 
rian data  in  order  to  display  the  correct  oper- 
ating mode  with  each  Line  of  data.  In  the 
nongraphics  versions  of  QUIKTRAK,  you 
can  only  specify  this  schedule  by  orbital 
phase.  In  the  graphics  versions,  you  can  also 
specify  mode  by  the  day  of  the  week  for 
satellites  that  don't  schedule  mode  by  orbital 
phase. 

On  most  of  the  nongraphics  versions,  you 
can  change  from  the  total  angle-change  incre- 
ment method  of  TRACK  mode  output,  to 
W3IWTs  time-increment  method  by  follow- 
ing the  starting  time  entry  with  the  letter  "L* 
You  will  then  be  prompted  for  the  time  incre- 
ment period. 

QUIKTRAK  in  this  form  still  does  not  have 
the  fancy  graphics  of  the  T  Show*  *  programs, 
but  it  certainly  has  the  "Tell."  The  IBM-PC 
version  is  the  root  program  for  the  APPLE, 
TRS-80  Model  4.  and  CP/M  versions. 

IBM^PC/XT/AT  and  Clones: 
N4HY  QUIKTRAK  4,0 

This  is  AMSAT' S  premier  program.  It  is  a 
many-featured  satellite  prediction,  tracking, 


AMSAT  Satellite  Tracking  Programs 

Computer 

Program  Name 

Generic  Type 

Memory 

Dist.  Media 

IBM-PC 

QUIKTRAK  4.0 

QUIKTRAK 

640K 

5V4  &  3^  disk 

IBM-PC 

ORBITS  2 

W3IWI 

256K 

BVa  disk 

IBM-PC 

ORBITS  3 

W3IWI 

>256K 

5V*  disk 

IBM-PC 

QUIKTRAK  2.1 

QUIKTRAK 

64K 

5V4  disk 

C-64 

SUPERTRACK 

QUIKTRAK 

64K 

5V4  disk 

C-128 

ORBIT 

W3IWI 

— 

5V4  disk 

APPLE 

APPLE  QUIKTRAK 

QUIKTRAK 

64K 

SV4  disk 

APPLE 

APPLE  W3IWI 

W3IWI 

<48K 

5T/4  disk 

APPLE 

K0RZ  AUTO-TRACK 

W3IWI  +  CIRC. 

<48K 

5Vk  disk 

TRS-60 

MODEL  4 

N4HY  QUIKTRAK 

QUIKTRAK 

64K 

5¥*  disk 

TRS-80 

MODEL  1 

W3IWI 

W3IWI 

32K 

cassette 

TRS-80 

MODELS 

W3IW1 

W3JWI 

32K 

5V*  disk 

TRS-80  COLOR    W3IWI 

W3IW1 

32K 

cassette 

TRS-80 

MODEL  100 

AUTO-TRACK 
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W3IWf 

— 
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TI99/4A 

W3IW1 

W3JWI 

32K 

cassette 

HP-41 

OR8ITI 

W3IWI 

— ■ 

mag  cards 

HP-41 

OR81TII 

W3IWI 

— 

mag  cards 

j       CP/M 

N4HY  QUIKTRAK 

QUIKTRAK 
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various  disks 
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Satellite  Tracking 

with  your  PC  and  the  Kansas  City  Tracker  4t»  Tuner 
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The  Kansas  City  Tracker  is  a  hardware  and  software  package  that  connects  between  your  rotor  controller  and  an  IBM  XT+  AT,  or 
done.  It  controls  your  antenna  array,  letting  your  PC  track  any  satellite  or  orbital  body  The  Kansas  City  Tracker  hardware 
consists  of  a  half -size  interface  card  thai  plugs  into  your  PC.  It  can  be  connected  directly  to  a  Yaesu/ Kenpro  54OOA/56O0A  rotor 
controller  It  can  be  connected  to  other  rotor  assemblies  using  our  Rotor  Interface  Option. 

The  Kansas  City  Tuner  is  a  companion  product  that  is  used  in  satellite  work  It  can  provide  automatic  doppler-shift  compensation 
for  digital  satellite  work  The  Tuner  is  compatible  with  most  rigs  rncluding  Yaesu,  Kenwood,  and  Icom,  It  controls  your  radio  thru  its 
serial  computer  port  (if  present)  or  through  the  radio's  up/down  mic-cfick  interface, 

The  Kansas  City  Tracker  and  Tuner  include  custom  serial  interfaces  and  do  not  use  your  computer's  valuable  CO  MM  ports  The 
software  runs  in  your  PC's  "spare  time/'  letting  you  run  other  programs  at  the  same  time. 

The  Kansas  City  Tracker  and  Tuner  programs  are  "Terminate-and-Stay-Reskient"  programs  that  attach  themselves  to  DOS  and 
disappear.  You  can  run  other  DOS  programs  while  your  antenna  tracks  its  target  and  your  radios  are  tuned  under  computer  control. 
This  unique  feature  is  especially  useful  for  digital  satellite  work;  a  communications  program  like  PRGCGMM  can  be  run  while  the  PC 
aims  your  antennas  and  tunes  your  radios  in  its  spare  time.  Status  pop-up  windows  allow  the  user  to  review  and  change  current  and 
upcoming  radio  and  antenna  parameters.  The  KC  Tracker  is  compatible  with  DOS  2,00  or  higher  and  will  run  under  DESQ-VIEW. 


Satellite  and  ERIE  Work 

The  Kansas  City  Tracker  and  Kansas  City  Tuner  are  fully 
compatible  with  AMSAT's  OUJKTRAK  (3  2)  and  with  Silicon 
Solutions  GRAFTRAK  (2.0).  These  programs  can  be  used  to  bad 
the  Kansas  City  Trackers  tables  with  more  than  50  satellite 
passes.  We  also  supply  assembled  &  tested  TAPR  PSK  modems 
with  cases  and  1  lOv  power  supplies 

DX,  Contests,  and  Nets 

Working  DX  or  contests  and  need  three  hands?  Use  the  Kansas 
City  Tracker  pop-up  to  work  your  antenna  rotor  for  you  The 
Kansas  City  Tracker  is  compatible  with  all  DX  logging 
programs  A  special  cailsign  aiming  program  is  included  for 
working  nets 

Packet  BBS 

The  Kansas  City  Tracker  comes  complete  with  special  control 
programs  that  allow  the  packet  BBS  user  or  control -op  to  perform 
automated  antenna  aiming  over  an  hour  a  day.  or  a  week  Your 
BBS  or  packet  station  can  be  programmed  to  automatically  solicit 
maii  from  remote  packet  sites, 

Vision-Impaired  Hams 

The  Kansas  City  Tracker  has  a  special  morse -code  sender 
section  that  will  announce  the  rotor  position  and  status  auto- 
matically or  on  request  The  speed  and  spacing  of  the  code  are 
adjustable 


The  Kansas  City  Tracker  and  Tuner  packages  include  the 
PC  rnterface  card,  interface  connector,  software  diskette,  and 
instructions.  Each  Kansas  City  unit  carries  a  one  year  warranty, 

s  KC  Tracker  package  for  the  Yaesu/ Kenpro 

5400A/5600A  controller    , 

s  Interface  cable  for  Yaesu/ Kenpro 


Rotor  Interface  Option  [to  connect  to 

ANY  rotors)    >  . . ....... 

KC  Tuner  Option 
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Assembled  &  tested  TAPR  PSK  modem  with  case  & 

1  lOv  power  supply    , _  _   $2!  9 


AMSAT  QuikTrak  software 


.    ■    *    . 


$   75 


Visa  and  MasterCard  accepted. 

Shipping  and   handling    $5,    $20  for  international   shipments 

Prices  subject  to  change  without  notice 

L.  L.  Grace 

Communications  Products 
41  Acadia  Drive  •  Voorhees.  NJ  08043  •  US  A 

For  more  info:  Telephone  609-751  -1018 

CompuServe  72677  J  107 


and  planning  package*  based  upon  new  al- 
gorithms developed  by  Dr.  Bob  McGwicr. 
Written  in  "CT*  and  compiled  for  speed,  it 
supports  all  features  of  IBM  -PC  QUTKTRAK 
along  with  the  following  features: 

(1)  User-selectable  EGA  VGA  or  CGA 
graphics.  Satellites  are  displayed  in  real-time 
on  a  map  of  the  world.  For  ihe  single  satellite 
tracking  mode,  two  scale  factors  arc  sup 
plied;  (a)  the  whole  world  and  (b)  one  level  oi 
magnification  around  the  satellite's  position. 
A  second  graphics  mode  displays  multiple 
satellites  on  a  world  map.  En  the  single  satel- 
lite graphics  mode,  you  can  also  display  the 
satellite  footprint,  the  Sun  line,  the  satellite 
groundtraek.  and  all  pertinent  numeric  data, 
For  educational  and  planning  purposes,  you 
can  speed  up  the  action  and  obtain  a  vivid 
demonstration  of  orbital  dynamics,  A  new 
and  highlv  detailed  map,  containing  geo- 
graphical boundaries,  comes  with  the  EGA- 
VGA  graphics, 

1 2 )  Real -time  tabular  data  screen  for  multi- 
ple satellite  visibility  from  your  QTH.  This 
includes  AOS  and  LOS  status  for  each  satel- 
lite.  Data  lines  arc  color-coded  for  easy 
recognition  pf'out-of-view,  in-viewt  or  tran- 
sitioning conditions, 

(3)  Real -time  tabular  data  screen  for  one 
satellite  to  your  QTH  and  multiple  other  loca- 
tions selected  from  the  CITIES  file.  Data 
lines  arc  as  above,  Pointing-angle  informa- 
tion is  displayed  for  all  locations. 

(4*  Displays  Equator  crossing  data  or 
apogee  times  and  location. 

(5)  In  all  prediction  modes*  you  can  send 
data  to  the  screen,  the  printer,  or  a  disk  file. 

(6)  ANSI. SYS  is  not  used  in  any  form  (as  it 
was  in  Version  3.2 1 .  Screen  manipulations 
arc  done  by  optimized  routines  and  write 
directly  to  the  screen  lor  maximum  speed  ( not 
great  for  DoublcDos  or  Desq  View,  but  speed 
is  essential  in  manipulating  EGA-VGA 
graphics  files,  since  they  are  over  112,000 
bytes  for  each  screen  when  fully  expanded), 

(7)  All  internal  timekeeping  is  done  in  true 
Julian  days  from  January  1 ,  1954,  the  year  of 
the  first  satellite  launch.  There  will  be  no 
more  leap  year  anomalies  from  trying  short 
cuts. 

(8)  Visible  satellite  (M/'r,  the  space  shuttle, 
etc.  I  Search  and  Track  features  for  those  who 
are  interested  in  visual  observation.  This  rou- 
tine checks  to  see  if  fa)  the  satellite  is  above 
ihe  horizon.  (b|  the  Sun  is  more  than  ten 
degrees  below  the  horizon  (it  is  dark),  and  (c  I 
whether  or  not  the  satellite  is  in  the  sunlight 
(not  in  eclipse).  No  moonlight  phenomena 
are  accounted  for.  Of  course,  it  does  not 
predict  cloud  cover. 

(9)  A  new  Window  Search  feature  allows 
you  to  choose  two  of  101  cities  (included  in 
your  data  files,  and  which  you  may  modih  i. 
to  find  windows  of  mutual  visibility. 

(10)  The  Auto  Tracking  function  (antenna 
rotor  and  radio  control )  is  enhanced  to  include 
multi-satellite  functions,  both  tabular  and 
graphic.  You  choose  the  order  in  which  the 
satellites  are  tracked  internally  with  the  data 
editor.  This  establishes  tracking  priority. 
There  is  a  great  deal  of  flexibility  in  setting  up 
frequency  data,  since  frequency  changes  with 
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satellite  mode,  etc.  The  interface  support  is 
identical  to  the  one  supplied  with  with  the 
Kansas  City  Tracker  and  Tuner.  You  will 

need  your  own  TSR  (terminate  and  sta>  resi- 
dent) driver  to  run  any  other  interface. 

(11)  You  can  now  choose  between  Mean 
Anomaly  (measured  in  degrees}  and  Orbital 
Phase  for  display  In  the  real-time  tracking 
functions. 

( 12)  In  the  real-time,  single  satellite,  tabu- 
lar mode,  you  can  display  all  of  the  data  you 
could  possibly  want  regarding  the  satellite's 
orbital  mechanics, 

(13)  One  hundred  satellites  are  in  each 
satellite  data  file.  One  hundred  cities,  in  addi- 
tion to  your  own  QTH,  are  stored  in  each  city 
data  file.  You  can  keep  as  many  of  these  files 
as  the  hard  disk  drive  will  hold. 

(14)  All  data  entry  is  in  full-screen  editors. 
Automatic  data  reading  and  loading  functions 
read  the  NASA/NORAD  two-line  format  or 
the  AM  SAT  format. 

( 15)  All  function  selection  is  menu -driven. 

( 16)  There  is  also  an  optional  program  for 
tracking  the  sun,  mi  ion,  and  planets.  You  can 
listen  to  Jupiter  and  sun  noise.  These  routines 
are  more  accurate  than  other  widely  used 


".  .  .(A-O~10,A-0-13) 

antennas  point  toward 

the  center  of  the  Earth 

from  apogee  under 

ideal  conditions. " 


programs.  Routines  which  have  corrections 
tor  parallax,  mutation,  etc.,  are  included. 

ORBITS  2 

Written  by  Roy  Welch  W0SL.  this  pro- 
gram provides  moderate  graphics  and  tabular 
data  capabilities  more  than  adequate  for  all 
amateur  radio  satellite  operator  needs  Based 
on  the  original  W3IWI  program,  its  ancestry 
is  obvious  in  the  batch  output  functions  for  a 
smgle  satellite  But  the  similarity  ends  ihcre. 
To  use  the  graphics  functions,  you  need  the 
equivalent  of  an  IBM  Color  Graphics 
Adapter  and  a  color  display.  Its  major  fea- 
tures are: 

{ I )  Real-time  satellite  tracking  in  tabular  or 
graphics  mode.  You  can  track  up  to  eight 
satellites  in  this  mode  at  a  time.  In  graphics 
mode,  the  map  is  in  a  single  color  of  the 
user's  choice  on  a  black  background.  You 
can  select  a  single,  high  priority  satellite  and 
footprint.  AH  eight  satellites  will  continue  to 
move  on-screen  in  real-time, 

(2)  Automatic  control  and  tracking  of  the 
high  priority  satellite.  You  can  control  anten- 
na azimuth  and  elevation  rotors  w  ith  the  Kan- 
sas City  Tracker  interface. 

( 3 1  A  batch  output  mode  is  provided  for  one 
satellite  at  a  time,  similar  to  the  W3IWI  pre- 
diction program.  Select  screen  or  printer. 

(4)  You  can  enter  Keplerian  elements  into 
three  different  files  which  contain  up  to  eight 


satellites  each,  with  menu-driven  switching. 
This  permits  the  tracking  and  prediction  rou- 
tines to  use  anv  of  the  three  files.  You  can 

■ 

display  all  eight  satellites  in  a  given  data  file 
with  the  display  routines. 

(5)  Enter  ground  station  geographical  data 
under  program  control.  Besides  the  color, 
you  can  also  decide  how  you  want  the  map 
presented  on  the  screen  (centered  at  0,  90. 
1 80.  or  270  degrees  longitude), 

(6)  Compiled  for  speed.  There  is  also  a 
version  thai  works  with  a  math  co-processor 
as  well  as  the  standard  processor  version. 

(7)  Extensive  prompting  throughout,  in- 
cluding error  routines  to  protect  against  im- 
proper or  invalid  input  to  prompts.  You  can 
also  prim  out  the  documentation  file  which 
contains  the  operating  instructions. 

While  not  as  feature -loaded  as  QUIK- 
TRAK  4,0.  this  program  provides  all  the 
necessary  data  along  w iUi  good  real-time  ca- 
pability, graphics,  and  auto  tracking. 

ORBITS  3 

Functionally,  this  program  is  equivalent  to 
ORBITS  2,  but  it  is  also  designed  to  take 
advantage  of  ihe  IBM  Enhanced  Graphics 
Adapter  (EGA).  You  can  set  up  the  map, 
satellite,  and  footprint  in  contrasting  colors 
on  a  higher  resolution  screen  for  a  more 
pleasing  map  display, 

QUIKTRAK  Version  2. I:  This  is  the  latest 
version  of  the  original  N4HY  QUIKTRAK 
program  for  the  IBM-PC.  Its  functions  and 
features  are  the  same  as  described  above. 
There  are  no  graphics. 

The  Commodore  Computer 

C-64  SUPERTRACK  is  a  combination  of 
N4HY  QUIKTRAK  for  the  C-64  and  a  real- 
time graphics  program  called  MAPTRAK  ^ 
The  entire  package  was  written  and  assem- 
bled by  N4HY.  MAPTRAK  will  track  up  to 
eight  satellites  at  a  time  on  a  world  map  simi- 
lar to  the  ORBITS  2  map.  A  novel  method 
correlates  the  numeric  data  for  each  satellite 
with  its  position  on  the  map.  Angle  track  data 
for  the  number  one  satellite  goes  to  the  Game 
Port  and  can  be  used  by  a  suitable  hardware 
interface  to  the  antenna  rotors  (the  original 
interface  for  Ken  Pro  Rotors  may  sttll  be 
available  from  some  distributors) . 

GROUNDTRACK  is  a  third  operational 
mode  which  plots  the  predicted  satellite 
ground  track  on  the  graphics  map  of  the 
wortd.  MAPTRAK  and  GROUNDTRACK 
share  the  same  Keplerian  and  QTH  data  files 
in  QUIKTRAK  so  that  QUIKTRAK's  file 
handlers  can  support  all  three  programs.  This 
program  will  also  run  on  the  C-l  28  in  its  C-64 
mode. 

C-l 28  ORBITS  is  a  program  specifically 
written  to  take  advantage  of  the  unique  capa- 
bilities of  the  C  128.  ORBITS  uses  time- 
based  incrementing  with  user-selected  incre- 
ments. This  results  in  uniform  time 
increments  between  data  lines.  The  ORBITS 
program  features  automatic  page  formatting 
and  pagination.  As  many  as  20  satellites  may 
be  entered  into  Keplerian  files,  li  requires  an 
80  column  monitor  and  a  Commodore  com- 
ic printer. 


The  Apple  Computer 

Apple  QUfKTRAfC.  Ken  Knudson 
W5PLN's  translation  of  the  IBM-PC  version 
of  QUIKTRAK.  supports  all  IBM  features, 
You  need  an  80  column  card.  Due  to  the  large 
variation  in  AppJe  hardware  and  accessories, 
there  may  still  be  some  incompatible  combi- 
nations. However,  the  program  runs  on  most 
II  +  ,  He.  He,  and  I  [OS  computers  if  they  have 
at  least  64K  of  memory',  the  80  column  card. 
and  a  compatible  primer.  Use  of  a  parallel 
primer  interface  in  the  He  has  caused  some 
trouble. 

Apple  W3IWI:  Dr.  Bill  McCaa  K0R2  did 
this  translation  of  the  original  W3IWI  pro- 
gram for  the  Apples  still  out  there  with  limit- 
ed memory  and  no  80  column  cards.  It  sup- 
ports all  original  W3IW1  features.  Larry 
Papke  WB5MPU  has  contributed  a  good 
Kcplerian  data  file  handier. 

KflRZ  Auto-Track 

Originally  written  for  circular  orbit  satel- 
lites, this  program  was  one  of  the  first  auto- 
matic station  and  antenna  control  programs 
available  through  AM  SAT.  A  more  recent 
version,  based  on  the  W3IWI  program*  is 
also  available.  These  programs  were  written 
for  specific  clock  and  A/D-D/A  hardware 
from  Mountain  Computers.  The  hardware 
may  be  hard  to  gel  now,  and  originally  it  was 
somewhat  expensive.  The  complete  setup 
was  described  in  ORBIT  magazine,  Number 
1 1 ,  July /August  1982.  A  reprint  of  this  infor- 
mation comes  with  the  program. 

The  Radio  Shack  TRS-80 

Bob  Rogers  W8JLE  accomplished  a 
translation  the  IBM-PCs  QUIKTRAK  for 
Mode!  4. 

Straight  translations  of  the  W3IW1  program 
for  Models  1,3,  and  the  Color  Computer 
versions  of  the  original  W31WI  program  are 
available.  Credit  for  the  translations  should 
go  to  W0CY.  N5AHD,  W8JLE.  and  others. 

AUTO-TRACK  for  the  Model  100  is  a 
real-time,  dedicated  antenna  controller,  in- 
spired by  the  WB5IPM  Antenna  Control  In- 
terface described  in  the  May  and  June  1987 
issues  of  QEX.  N9HR  and  W8JLE  generated 
this  real-time  version  of  the  W3IWI  program 
to  supply  the  data  to  the  interface.  The  pro- 
gram computes  data  for  six  satellites. 

HP-4I  Programmable  Calculator 

Both  of  the  following  versions  were  adapt- 
ed from  the  original  W3IWI  program  by  Roy 
Welch  W0SL. 

ORBIT  I:  This  program  will  output  Az- 
imuth and  Elevation  in  real-time,  or  all 
W3IWI  parameters  in  the  prediction  mode. 
Special  requirements  are:  HP-41C  plus  a 
QUAD  memory,  or  an  HP-41CV  or  HP- 
41CX.  A  card  reader  is  desirable  but  not 
essential  for  program  entry.  The  program  is 
slow  but  accurate,  and  makes  an  excellent 
primary  or  back-up  program  in  a  very 
portable  package, 

ORBIT  II:  This  program  is  the  same  as 
ORBIT  1  with  the  addition  of  functions  from 
the  Time  Module  for  input  of  Date  and  Time 
for  the  real-time  mode.  The  Time  Module  is 


an  optional  plug-in  module  for  the  HP-41C 
and  the  HP-41CV.  The  HP-41CX  has  the 

Time  Module  installed  internally  as  part  of 
the  calculator. 

Atari,  Texas  Instruments,  and  CP/M 
Machines 

Atari  Models  400,  800,  and  other  8-hii 
Models:  WHJLE's  son  translated  the  original 
W3IWI  program  for  the  8-bit  ATARI  mod- 
els. Of  the  two  versions  available,  one  runs 
with  Atari  BASIC  and  the  other  with  M  BA- 
SIC. The  translations  support  all  W3IWI  fea- 
tures. 

Texas  Instruments  TI99/4A:  Original 
W3IWI  program  translated  for  the  TILH)/4A, 
with  all  W3IW1  features  supported. 

CP/M  Machines.  Roger  Ley  WA9PZL 
translated  the  original  QUIKTRAK  program 
for  CP/M  machines,  such  as  the  XEROX 
820,  KAYPRO.  and  Heath  H-89.  A  universal 
format  program  will  work  with  most  CP/M 
machines.  Please  specify  format  and  ma- 
chine. You  can  use  all  features  of  the  original 
QUIKTRAK. 

Needed:  New  Authors  and  Volunteers 

See  the  table  for  the  AMSAT  Software 
Exchange's  current  offerings.  Other  soft- 
ware may  he  available  on  special  order. 
Please  inquire  if  your  computer  isn't  listed. 
New  programs  are  always  being  contributed 
to  the  exchange. 

New  computers  come  on  the  market,  and 
old  ones  become  obsolete.  AMSAT  Software 
Exchange  is  constantly  in  need  of  authors/ 
translators.  For  example,  the  Apple  11  series 
is  probably  the  most  widely  used  computer  in 
the  schools  of  the  world.  A  good  program  for 
the  Apple,  combining  most  of  the  features  of 
QUIKTRAK,  and  a  basic  graphics  program 
such  as  MAPTRAK,  would  be  very  desir- 
able, Also,  as  another  example,  the  TRS-80 
Color  Computer  could  use  a  software  update. 

We  badly  need  volunteers  to  keep  pro- 
grams, literature,  and  distribution  copies  up 
to  date  on  several  of  the  older  W3IWI  ver- 
sions. If  we  can't  find  people  to  do  these 
tasks,  we  will  have  to  drop  these  programs 
from  the  AMSAT  Software  Exchange. 

Obtaining  AMSAT  Software 

A  list  of  current  programs,  along  with 
recommended  donations  and  ordering  in- 
structions, may  be  obtained  from  AMSAT 
SOFTWARE  EXCHANGE.   PO  Box  27, 
Washington.  DC 20044. 

The  popular  programs  are  available  from 
an  AMSAT  booth  at  many  hamfests,  along 
with  instructions  and  demonstrations*  and 
from  your  local  AMSAT  Area  Coordinator. 

I  hope  you  have  found  this  review  helpful 
in  selecting  a  satellite  prediction/tracking 
program  to  fit  your  needs.  If  I  have  made  any 
errors  or  oversights  in  reviewing  the  above 
software,  or  if  I  have  failed  to  give  credit  to 
anyone,  please  let  me  know. 

QUIKTRAK  4.0  and  TRS-80  Model  100 
AUTO-TRACK  will  be  In  distribution  by  the 
time  you  read  this  article.  There  mav  be  some 
minor  changes  to  these  programs  as  they  are 
completed.  See  you  on  the  birds! 


DIGITAL  VIDEO  STABILIZER 

REMOVES  ALL  VIDEO  COPY  PROTECTION 


White  watching  r«ntal 
movies,  you  will  nottc*  an- 
noying periodic  color 
darkening,  color  shift,  un- 
wanted  lines,  Hashing  or 
jagged  edges.  This  i*  caused 
by  tJ^e  copy  protection  jam- 
ming signals  embedded  in 
the  video  tape,  such  as  Mac- 
revision  copy  protection. 
THE  DIGITAL  VIDEO  STABI- 
LIZER  COMPLETELY 
ELIMINATES  ALL  COPY 
PROTHCTTONS  ANO  JAM- 
MING SIGNALS  AND 
BRINGS  YOU  CRYSTAL 
CLEAR  PICTURES. 

WARNING 

THE  DIGITAL  VIDEO 
STABILIZER  IS  INTENDED 
FOR  PRIVATE  HOME  USE 
ONLY.  IT  IS  NOT  INTENDED 
TO  COPY  RENTAL  MOVTES 
OR  COPYRIGHTED  VIDEO 
TAPES  THAT  MAY 
CONSTITUTE  COPYRIGHT 
INFRINGEMENT. 


FEATURES 

•  Easy  to  use  and  a  snap  lo 
install 

•  The  besl  and  most  excit 
ing  video  Stabilizer  in  the 
market 

•  State-oMhe-Art  Micro- 
chip Technology 

•  T  00%  automatic 

•  Works  on  all  VCRs  &  TVs 

•  Similar  unlli  sold  else- 
where for  $99 

•  Light  weight  &  compact 

•  Uses  a  standard  9  Vo*l 
battety  (lasts  t  -  2 years ); 
battery  not  included 

•  Fast  Shipping 

•  Air  Shipping  Available 

•  UNCONDITIONAL  30 
days  money  back 
guarantee 

•  1  year  warranty 

Special 

$49" 

{ £4  p  &  h ) 


ea 


"     ■    i   fc  J  ■  ■  i^M^— 


ToOrder:    Visa,  M/C,  COD      M-F:  9-6 

1.800-445-9285     or    516-568-9850 

SCO  Electronics  fna  Dept.CXX 

Sai  W.Memck  Rd      Valley  dream      NY      1  t50O 


Cleveland   Institute 
of  Electronics 


*TmrtiwrtMMiitjsi  NAontf  Home  Sbdy  Corei 


CLE  is  rhe  world's  largest  independent 
srudv  electronics  school  We  offer  ten 
courses  covering  basic  electronics  to 
advanced  digital  and  micropn>ce5sor 
technology.  An  Associate  in  Applied 
Science  in  Electronics  Engineering 
Technology  is  also  offered. 

Study  at  home  —  no  classes.  Pro- 
grams accredited  and  eligible  for  VA 
benefits* 


LJ I E    L  776  t  mt  1 7th  Sr  .<  tc vtl .in J+  Ohto  441 [4 

Y£S?  I.  **int  Uj  yel  "^ifT^J  Sefid  me  my  I  IE  school 
carats  iml turfing  dvuils  about  the  Associate  Deprtt 
program. 

Prim  Name 

AddfM— 

ClTV  

h& — , — 


-\  5  T 


Scan 


7ip- 


Ahm  t  .liLvFhtinc  No^ 


Ch«L  box  ti>r  G.L  Bulletin  Oft  EJucatioii.il  Heneh.Es 
□  VL-rcran     □  Active  Duty         MAIL  TODAY! 

AAR101 
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Number  13  on  your  Feedback  card 


73  Review 


by  Bob  Kosa  N5LCO 


Automatic  Antenna 
Tracking  with 

SAT  TRAK  III 

Dedicated  hardware  antenna  tracking  controller 


SAT  TRAK  til 
Applied  Digital  Research,  Inc. 

PO  Box  10184 

Sarasota,  FL  34232 

Phone:(813)378-3410 

Price  Class:  $300  and  $350 


Photo  A.  The  front. 


Photo  B.  .  .  .and  the  back  panel  of  the  SAT  TRAK  II  controller.  Note 
the  minimum  of  controls. 


If  a  group  of  satellite  chasers  were  to  pool 
their  ideas  into  one  wish  list  and  build  a 
controller  based  on  those  ideas,  they  would 
have  the  SAT  TRAK  ill.  SAT  TRAK  III.  manu- 
factured by  Applied  Digital  Research,  Inc..  is  a 
microprocessor-controlled  automatic  satellite 
antenna  rotor  controller.  At  last!  No  more  pag- 
ing through  computer  printouts  of  tracking  in- 
formation, or  fumbling  with  the  buttons  on  the 
rotor  controller!  Thanks  to  SAT  TRAK  III,  mak- 
ing contacts  on  low  orbit  satellites  is 
easy— you  can  concentrate  totally  ^^^ 
on  making  the  QSO. 


satellite.  You  can  use  an  RS-232  or  a  TTL  level 
compatible  dumb  terminal  to  initialize  the  sys- 
tem, then  disconnect  the  terminal  from  the 
controller  until  it  is  time  to  enter  new  Keplerian 
element  sets. 

SAT  TRAK  Chassis 

SAT  TRAK  III  is  housed  in  a  compact  plastic 
box  which  measures  8"  x  6,25"  x  2,5\  [This  is 
just  the  right  size  to  place  underneath  my  Ken- 


Features 


SAT  TRAK  1 1  Us  easily  interfaced 
to  several  major  brands  of  rotors. 
Operation  is  simple,  smooth,  and 
accurate.  A  detailed  manual  and 
user  friendly  software  quickly  guide 
a  new  owner  through  the  installa- 
tion. 

The  tracking  software,  battery 
backed-up  system  clock,  and  mem-  ^^^ 
ory,  microprocessor,  and  relay  con- 
trol circuits  are  all  assembled  on  one  printed 
circuit  board.  To  track  a  satellite,  all  you  need 
to  do  is  change  the  twelve-position  rotary 
switch  mounted  on  the  front  panel.  A  flashing 
LED  indicates  tracking  status  (satellite-above- 
horizon), 

SAT  TRAK  III  does  not  need  to  be  connect- 
ed to  an  external  computer  while  tracking  a 
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"To  adjust  the  voltages  to  levels 
within  range  of  the  AID,  tweak 

the  two  trim  pots  on  the  printed 
circuit  hoard.  This  is  the  only 

hardware  adjustment  required 
by  SAT  TRAK  III/' 


pro  KR-5400  Ef-Az  (elevation-azimuth)  dual 
controller.]  The  inside  of  this  box  has  been 
sprayed  with  a  conductive  coating  to  prevent 
interference  to  adjacent  equipment  in  the  ham 
shack  (probably  a  requirement  for  the  FCC 
Class  B  computing  device  certification).  As  a 
precautionary  measure,  I  checked  for  interfer- 
ence with  modes  A  (2  meters  up,  10  meters 


down),  B  (70  cm  up,  2  meters  down)  and  J  (2 
meters  upt  70  cm  down)  and  did  not  encounter 
any  problems.  Yett  even  with  the  excellent  RFI 
shielding,  I  would  still  prefer  a  metallic  box. 

Inside  of  SAT  TRAK  III  is  an  innovative  print- 
ed circuit  board  whose  brain  is  an  Intel 
8052AH  microprocessor  with  a  BASIC  inter- 
preter. The  tracking  program  is  kept  as 
"firmware1"  in  a  16  Kb  EPROM  This  circuit 
board  also  has  an  accurate  Timekeeper™ 
clock  chip  with  2  Kb  RAM  and  an 
^—  integral  lithium  battery.  The  station 
and  satellite  data,  maintained  in  8 
Kb  of  RAM,  rely  on  the  clock  battery 
to  prevent  memory  loss.  This  bat- 
tery is  said  to  have  an  approximate 
life  span  of  ten  years  under  normal 
conditions.  An  8-bit  analog-to-digi- 
tal converter  samples  the  rotor  po- 
tentiometer feedback  voltages  (stall 
sensor),  the  satellite  select  switch, 
and  the  track  enable  switch. 
Five  triacs  mounted  vertically  on 
^^—  the  board  control  elevation  "up/ 
down",  azimuth  "left/right'*,  and 
azim  uth  braking.  Adjacent  to  each  of  the  triacs 
is  a  red  LED  which  is  used  primarily  as  a 
troubleshooting  aid  for  any  hardware  prob- 
lems. Mounting  the  LED's  on  the  front  panel 
may  cause  unnecessary  clutter,  but.  on  the 
other  hand,  it  gives  the  user  a  better  under- 
standing of  the  status  of  the  tracker. 
Another  very  handy  feature  is  an  amber 


LED  which  is  mounted  above  the  tracking 
switch.  This  LED  wilf  blink  '*on'f  once  every  6 
seconds  when  the  satellite  being  tracked  is 
betow  the  horizon.  Conversely,  it  will  blink 
"off*1  once  every  6  seconds  when  the  satellite 
is  above  the  horizon,  ffyou  like  bells  and  whis- 
tles (in  the  truest  sense),  Applied  Digitaf  Re- 
search has  provided  schematics  for  three  sim- 
ple add-on  afarm  circuits  which  may  be  used 
to  indicate  satelfite-above-hohzon  status. 

Set  Up 

To  install  the  unit,  first  connect  an  RS-232 
extension  cable  from  the  DB25  socket  on  the 
back  of  the  tracker  to  a  serial  port  on  a  comput- 
er or  terminal  (see  the  "Features"  section 
above).  Applied  Digital  Research  supplies  a 
small  AC/DC  adapter  with  the  tracker.  Plug 
this  mto  the  wall,  The  communications  soft- 
ware should  be  set  to  8  bits,  no  parity;  or  7  bits, 
even  or  odd  parity;  one  stop  bit  and  4800 
baud.  The  baud  rate  may  be  changed  at  a  later 
time.  When  SAT  TRAK  power  is  turned  on, 
tracking  automatically  begins  within  seconds. 
Entering  a  cr>  (carriage  return  or  the  enter 
key)  will  let  you  leave  the  tracking  mode  and 
return  to  the  main  menu. 


"The  SAT  TRAK  Mis  an 
innovative  and 

intelligent  stand-alone 
automated  antenna 
tracking  controller. " 


The  first  time  that  the  tracker  is  turned  on, 
you  will  have  to  set  the  system  clock  by  choos- 
ing the  "CLOCK  SETUP1'  command  option 
and  synchronizing  the  battery  backed-up 
clock  with  WWV.  This  clock  should  be  accu- 
rate to  wfthin  a  few  seconds  over  the  period  of 
a  month.  If  any  deviation  does  occur  it  may  be 
compensated  for  in  the  "CALIBRATE"  func- 
tion of  the  CLOCK  SETUP  option. 

Station  Setup 

To  set  up  the  station,  you  must  make  two 
cables  to  connect  the  rotor  controller  box  to 
the  interface  of  SAT  TRAK  III.  Each  cable 
should  consist  of  an  3-pin  mike  plug  and  a 
5-conductor  shielded  cabie.  The  manual  con- 
tains wiring  diagrams  for  the  Kenpro/Yaesu 
KR-5400  A/B,  KR-400,  KR-500  and  CDE  type 
rotors.  Older  Kenpro  rotors,  like  the  KR-5400, 
wilt  require  a  minor  modification  by  running  a 
wire  from  the  26-volt  AC  tap  of  the  transformer 
(switch  common)  to  the  back  of  the  controller 
box*  Connect  the  rest  ot  the  wires  in  parallel  to 
the  lines  on  the  terminal  boards  on  the  back  of 
the  Kenpro  El-Az  controller  box. 

Calibration 

Next,  you  must  calibrate  the  unit.  This  is  a 
vital  part  of  the  installation  setup  because  it 
enables  the  microprocessor  to  equate  the 
rotor  feedback  voltages  to  the  azimuth  and 
elevation  angles  (degrees).  Before  you  turn  on 


COMMAND  OPTIONS 


1 
2 

3 
4 
5 


RUN  SATELLITE  TRACKER 
LIST/UPDATE  SATELLITE  DATA 
CLOCK  SETUP 
SETUP  AND  STATION  DATA 
TEST  ROUTINES 


SELECT  COMMAND  1-5  ? 


Figure  1.  Main  Menu  Command  Options 


TRACKING  DATA  FOR  SATELLITE  #3  =  RS*10/11 

(hit  cr>  to  go  to  setups 

menu) 

AZ 

EL 

RANGE 

HEIGHT 

LAT        LON 

PHASE 

DOPPLER 

TIME 

198 

1 

3495 

989 

2.6          104.3 

205 

0 

21:10:19 

198 

2 

3421 

989 

3.3           104,2 

206 

561 

21:10:30 

199 

2 

3384 

989 

3.6           104.2 

206 

600 

21:10:36 

199 

3 

3348 

989 

3,9          104.2 

206 

596 

21  :10:43 

199 

3 

3311 

989 

4.3           104,2 

207 

599 

21:10:49 

199 

4 

3274 

989 

4.6           104,2 

207 

608 

21 .:  10:  55 

199 

4 

3237 

989 

5.0           104,1 

207 

598 

21:11:  1 

"200 

4 

3195 

988 

5.4           104,1 

207 

585 

21:11:  7 

200 

5 

3158 

988 

5-7          104,1 

208 

596 

21:11:13 

Figure  2,  Tracking  Data  Display 


the  power  to  calibrate  SAT  TRAK  111  for  any 
rotor  combination,  make  sure  that  the  tracking 
switch  is  in  the  "disable"  position.  This 
prevents  erroneous  movement  of  the  rotor  to 
positions  which  might  damage  the  antennas 
or  coax. 

Any  time  the  power  is  turned  on,  SAT  TRAK 
will  automatically  return  to  the  tracking  mode. 
The  screen  output  contains  all  the  pertinent 
tracking  information  (see  Figure  2).  The  mi- 
croprocessor performs  El-Az  coordinate 
calculations  on  approximately  six  second 
intervals.  Simply  entering  a  cr>  will  return 
the  program  to  the  main  menu  "COMMAND 
OPTIONS".  From  there,  choose  "TEST 
ROUTINES". 

There  are  two  functions  within  the  TEST 
ROUTINES;  "ROTOR  FEEDBACK  VOLTME- 
TER", and  "MANUAL  POSITION  CON- 
TROL". If  you  choose  the  ROTOR  FEED- 
BACK VOLT  METER  function,  SAT  TRAK  will 
display  the  voltages  seen  by  the  A/D  for  both 
azimuth  and  elevation.  To  adjust  the  voltages 
to  levels  within  range  of  the  A/D ,  tweak  the  two 


trim  pots  on  the  printed  circuit  board.  This  is 
the  only  hardware  adjustment  required  by 
SAT  TRAK  ML  Next,  to  establish  some  validity 
to  the  calculations  performed  by  the  micro, 
you  must  return  to  the  main  COMMAND  OP- 
TIONS  menu  and  from  there  choose  the 
"SETUP  AND  STATION  DATA"  option.  (Fig- 
ure 3,  reproduced  from  the  manual,  illustrates 
the  simple  and  precise  path  of  the  software,) 
After  entering  the  station  latitude,  longitude 
and  elevation,  SAT  TRAK  begins  to  ask  sever- 
al other  questions,  such  as  "ACTIVATE  AN- 
TENNA FLIP?"  and  "AZIMUTH  ROTOR 
STOP  AT  NORTH  OR  SOUTH?"  in  order  to 
determine  the  exact  configuration  of  the  rotors 
in  the  station. 

After  you  have  determined  the  physical  con* 
figuration,  you  must  calibrate  the  system  by 
recording  the  voltages  at  the  minimum  and 
maximum  meter  readings.  The  microproces- 
sor samples  the  rotor  pot  feedback  voltages 
and  stores  them  as  calibration  data  in  the  ran- 
dom access  memory.  The  final  question  in  the 
setup  option  is  "'CHANGE  BAUD  RATE?"  No 


DATA  FOR  5ATELIJTE  3  m  RS-10/11 

MEAN  MOTION  {ORBITS/DAY) 

13.719267 

MEAN  ANOMALY  (PEG) 

220.6177 

INCLINATION  (DEG) 

82,9264 

ARG  PERIGEE  (DEG) 

139.5954 

RAAN(DEG) 

358.7229 

EPOCH  YEAR  (YY) 

89 

EPOCH  DAY  AND  FRACTION 

4.0603995 

ECCENTRICITY 

12783E-3 

DECAY  (ORBITS/DAY  Aq 

2,64  E-6 

SEACON  FREQUENCY  (MHZ) 

29,407 

Table  1.  Typical  Kepferian  Element  Data 
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How  Does  Your  Remote  Base  Stack  Up? 


FC-9fltt  Interface 


/]  ^ 

| 

7  \  A 

*"WW:   r 


fcfcOifrm  uk- 


a** 


*****  *^  ^ 


IS 


^»«*A 


Now  it's  easy  to  add  a  multi-band  remote 

to  your  repeater. 


Your  repeater  can  link  to  any  frequency  on 
up  to  six  bands  with  ACC's  new  interface 
to  the  ICOM  [O90G  Super  Mult i -Bander 
System. 

Our  new  FC-900  Interface  connects  your 
ACC  controller  to  the  ICOM  band  units 
[the  ICOM  fiber  optic  controller  and  inter- 
face aren't  needed).   Add  new  bands  to 
your  system  by  Just  adding  band  units. 
And  best  of  all  -  everything  just  plugs 
together? 

If  youVe  built  remotes  before,  you'll 
appreciate  the  simplicity  -  and  the 
performance,    if  you  haven't,  now  is  the 
time  to  add  a  new  remote  base  or  linking 
system  to  your  repeater. 


Extend  the  range  of  your  repeater,  link  to 
other  repeaters  for  emergency  and  public 
service  activities,  and  benefit  from  the 
elevation  of  your  repeater  site  for  all 
bands,    From  ten  meter  DX  to  1200  MHz 
linking  -  and  everything  in  between, 

ACC  pioneered  frequency  agile  remotes 
and  links  on  repeaters  years  ago.    Now 
we've  made  it  easy.    One  more  reason  that 
ACC  is  the  right  choice  for  your  repeater 
system. 

Write  or  call  for  more  information  on  ACC's 
line  of  repeater  controllers,  voice  storage 
units,  and  the  new  FC-900  Interface. 


occ 


advanced 
computer 

controls,  inc 


2356  Walsh  Avenue,  Santa  Clara,  CA     95051     (408)  727-3330 


CIRCLE  1  ON  READER  SERVICE  CARD 


*  *  <*  *  *  PRESENTING  *  *  *  *  + 

CABLE  TV 
DESCRAMBLERS 

*****   STARRING    ***** 

JERROLD,  HAMLIN,  OAK 

AND  OTHER  FAMOUS  MANUFACTURERS 

■   f  I  Ml  it  U/AftRAftJTTT  PttCHiRAM'  AVAILABLE 

•  LOUCE5T  RETAIL/WHOLESALE  PI?PCES  JN  U  S. 

•  O&OERS  SHIPPED  FROM  SfOCK  WltHIM  24  HOURS 

FOR  FREE  CATALOG  ONLY  1-800-3458927 
FOR  ALL  INFORMATION     1-818-716-5914 


PACIFIC  CABLE  CO.  IMC, 

'325i-'r  RESEDA  BLVD..  DEPT  1827 
RESEDAJ_CA91335 


CIRCLE  178  ON  READER  SERVICE  CARD 
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BATTERIES 

Nickel-Cadmium, Alkaline.  Lithium.  Etc. 
INDUSTRIAL  QUALITY 


YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOB  FREE  CATALOG 


E.H.YOST  &  CO. 

EVERETT  H.  YOST  KB9X1 

7344TETIVARD. 

SAUK  CITY.  Wl  53583 

ASK  FOR  FREE  CATALOG 

(608)643-3194 


CIRCLE  1 12  ON  READER  SERVICE  CARD 


EVERY  ISSUE 

Of  73 

on  microfiche  I 

The  entire  run  of  73  from  October,  1 980 
through  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75,  and  a  desk  model  for 
$200,  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  [no  partial  sets) 
for  $180  pfus  $5  for  shipping  (USA). 
Annual  updates  available  for  $10. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back.  Vtsa/MC  accepted. 

BUCKMASTER 
PUBLISHING 

"Whitehall" 

Route  3,  Route  56 

Mineral,  Virginia  231  1 7 

703-894-5777 
800-282-5628 
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Subscription  Problems? 
Change  of  Address? 

Our  new  toll-free  number  is: 
1-800-525-0643 

Colorado/Foreign  Subscribers: 
1-303-447-9330 


Let  the  Sun  Power  your  Station! 


j  The  $2*9,95  Buflet-Tfcstai  QRV  Solar  Power  Supply  keeps  your 
I  repeater  on  the  air  "round  the  dock  or  powers  your  lOOw  HF  station 
I  60  hrsa  month.  Control  circuit  speeds  charge,  protects  £d  cells  &. 
\seakd  batteries.  Fullv  assembled,  QRV  portable.  Ea&iK  expanded. 

\Add  »osah   **&*« Him  j{ fi fgfi nasWcst 

(801)373-8  425  ""3lfc:.  Bm  50D62-S  f-w  &  ut  %  4605, 
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SATELLITE  ENTHUSIASTS! 


Announcing  SATTRAK  II 
A  complete  stand-alone  satellite 
tracking  AZ-EL  rotor  controller.  SAT 
IRAK  lit  uses  satellite  and  station 
data  with  time  to  calculate  the  satel- 
lite position  in  real  time, 
Easy  to  use.  Continuous  tracking. 


■h.i|F      saj  IRAK  n* 


■  ■■nut  id 


« 


5400       $299 
OTHER    $349 


Applied  Digital  Research  81 3-378-34 1 0 
P.O.  BOX  10184,  Sarasota,  FL  34232 
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SETUP 


i 


SETUP  MENU 

1.  RUN  TRACKER 

2.  9AT  ELEMENTS 

3.  CLOCK  SETUP 

4.  STATION  PflAM 

5.  TEST  ROUTINES 


ZT~  IT    4F~ flT 


9£LECI 
SATELLITE 
1  TfflU  12 


-*TflACK 


— - 


CLOCK  SETUP 

1.  SET  TIME 
g.  CALrBflAT€ 
3.  STOP  OSC 


SET  LAL 

LOR  AND 

HEIGHT 


DISPLAY 
ELEMENT  DATA 
FOR  SELECTED 
SATELLITE 


1- 


, 


DISPLAY 
TINE  G 
DATE 


TURN  CLOCK 
OBC  OFF 


AZIMUTH 
ETOP 
POSITION? 


NO 


SET  TINE 
S  DATE? 


X 


YES 


Jl 


ENTER  CLOCK 

ERROR  FOR 
CALIBRATION 


ENTER  fO 
ELEMENT  DATA 


ENTER  NEW 
TIME  G 
DATE 


TEST  MENU 
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Figure  3.  Flow  chart  for  tracker  setup  and  station  data. 


thanks,  4800  baud  should  be  fast  enough. 

Now  you  must  add  some  credibility  to  the 
tracking  data.  Return  to  the  main  menu  and 
choose  the  "LIST/UPDATE  SATELLITE 
DATA"  option.  This  will  display  a  list  of  satel- 
lite-select switch  positions,  and  the  corre- 
sponding satellite  names.  The  tracking  al- 


gorithm uses  Keplerian  element  data  (see 
Table),  sets  consisting  of  strange  numbers 
with  even  stranger  names  like  "Mean  Mo- 
tion", "Mean  Anomaly",  "Inclination",  and 
"Epoch  Day",  to  name  but  just  a  few.  You  can 
get  the  background  information  that  you  need 
on  several  computer  bulletin  boards,  in 


AMSAT  news  letters,  and  from  NASA.  Then, 
simply  select  the  satellites  of  choice  and  enter 
the  new  values  when  prompted. 

Ready  to  Track 

Is  SAT  TRAK  caiculating  valid  EUAz  data? 
A  quick  comparison  with  AMSAT's  QUIK- 
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TRAK,  by  Bob  McGwier  N4HY,  reveals  that 
it  is  right  on  target.  This  software  is  fast, 
accurate,  and  as  near  to  real  time  as  can 
be  expected.  No  leap  year  bug  to  worry  about, 
either.  Very  Impressive! 

On-the-AIr  Test 

A  quick  flip  of  the  tracking  switch  enables 
automatic  rotor  control.  I  had  the  satellite 
select  switch  set  for  RS-10.  The 
Kenpro  El-Az  meters  indicated  ^^^ 
that  the  beams  were  swinging  into 
position.  Time  to  play!  CW  from  the 
RS-10  robot  came  In  at  around 
29,407  MHz.  With  very  little  effort 
I  logged  t2  QSOs  with  the  RS-10 
robot,  peaking  at,  but  not  breaking, 
the  55  wpm  barrier.  Finally,  I  was 
able  to  concentrate  on  making  the 
contacts.  No  longer  do  I  have  to 
fumble  with  upfdown,  left/right  ^^^ 
buttons! 

How  smoothly  do  the  antennas 
move?  Both  the  azimuth  and  elevation  rotors 
can  be  commanded  to  move  at  the  same 
time.  I  wanted  to  watch  the  antennas  move 
so  I  waited  for  the  next  satellite  pass  and 
this  time,  like  a  devoted  ham,  i  stood  outside 
in  the  rain  to  watch,  I  did  notice  that  the 
azimuth  and  elevation  were  not  typically 
commanded  to  move  at  the  same  time, 


but  movement  was  still  smooth  and  precise. 

As  a  further  test,  I  went  back  inside  to  try  the 
test  routine  "MANUAL  POSITION  CON- 
TROL1* option.  Commanding  the  rotors  to 
move  from  one  extreme  to  the  other  gave  me 
plenty  of  time  to  run  outside  and  watch  the 
antennas  move.  Once  again,  the  antennas 
drew  a  smooth  arc  across  the  sky.  Just  out 
of  curiosity,  I  turned  the  tracker  off  and  on 


' "At  last!  No  more  paging 

through  computer  printouts  of 

tracking  information,  or  fumbling 

with  the  buttons  on  the 

rotor  controller!" 


manner.  The  only  problem  that  I  found  with 
this  controller  is  that  when  the  SAT  TRAK  III 
power  is  off,  there  is  a  voltage  offset  equiva- 
lent to  45  degrees  at  full-scale  azimuth  and  2 
degrees  at  full  scale  elevation.  This  occurs 
because  the  rotor  feedback  voltages  are 
pulled  down  when  the  tracker  power  is  off. 
Apparently,  some  current  flows  back  up  to  the 
power  supply  through  two  diodes  when  power 
to  the  tracker  is  off.  This  annoyance  may  be 
^^^      avoided  by  simply  turning  both  units 

on  when  positioning  the  antennas 

manually. 


several  times.  The  antennas  were  not  com- 
manded to  swing  around  wildly  to  a  random 
position  on  power-up^  Instead,  they  did  not 
move  until  a  set  of  El-Az  coordinates  were 
calculated  for  the  current  system  clock  time 
and  sent  to  the  rotor  controller. 

When  the  SAT  TRAK  interface  power  is  off, 
the  rotors  may  be  controlled  in  the  normal 


Summary 

The  SAT  TRAK  III  is  an  innovative 
and  intelligent  stand-alone  auto- 
mated antenna  tracking  controller 
With  retail  prices  at  $299  for  the 
model  which  interfaces  to  Kenpro/ 
^^^  Yaesu  KR-5400  A/B  rotors,  and 
$349  for  the  model  which  interfaces 
to  most  other  rotors,  you  will  have  a 
microprocessor-controlled  state-of-the- 
art  tracking  system.  This  device  will  not 
tie  up  an  expansion  slot  in  your  computer, 
nor  wilt  it  require  a  dedicated  serial  or  par- 
allel port.  The  hands-off  operation  of  SAT 
TRAK  III  makes  it  an  ideal  candidate  for 
GATEWAY  stations,  and  for  all  avid  satellite 
chasers. 
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Figure  4.  Block  diagram  of  the  SA  T  IRAK  tit  controller. 
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The  H FSB  "Butterfly"111 

A  Compact  2  Element  Beam 

for  20-1 5-1 2*10  Meters 

Operate  As  A  DiPole  on  17  Meters 


Butternut 

Verticals 


Butternut's  HF 
verticals  use 
highest-Q  tuning 
circuits  (not  lossy 
traps!)  to  outperform 
all  multiband  designs 
of  comparable  size! 


Model  HF6V 

•80.  40.  30,  20  15  and  10  meiers 
auldrnatk;  bandswrichmg 

•Add-on  ku  for  17  and  12   meters 
available  now. 

*26  ft-  lall 


Unique  design  reduces  slz« 
but  not  performance. 
No  lossy  traps;  full 
element  radiates  on 
all  bands. 
Turns  with  TV 
rotor 
19  lbs. 


Model  HF2V 

•  Df?5ign*?d  (or  ihe  low-band  DXer 

•Autornalic  baridsw  itching  on  80  and 

40  meters 

•  Add-on  units  lor  160  and  30  or  20 

meters 

•32  f#e(  la  1 1  -  may  be  top  loaded  for 
additional  bandwidth. 


For    more   informal  Ion    see    your 
dealer  or  writ:  lor  a  tree  brochure 
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BUTTERNUT  ELECTRONICS  CO. 


405  East  Market,  Lockhart,  TX  70644 


/  KD8MP  /iBMand  APPLE  DXC.CX 


KC8AU 


If  you  have  an  IBM  or  compatible  or  a  1 28K  Apple  lie,  He,  or  Ugs  (with  Appk  Works)  you  can 
keep  track  of  your  DXCC,  WAS,  or  just  your  everyday  logging  with  our  help.  With  your 
computer  you  can  search,  order,  update,  or  print  any  one  of  the  many  data  fields  included  or 
you  may  add  some  of  your  own.  This  makes  it  easy  to  keep  track  of  all  the  awards  and  QSLs  in 
your  shack.  For  IBM  we  include  both  the  program  and  the  data.  For  the  Apple  II  series  just  the 
data  is  included  for  use  with  AppleWorks.  Included  in  our  data  are  all  the  l.T.U,  &  CQ  zones 
plus  the  latitudes  and  longitudes  of  all  the  current  DXCC  countries.  Also  all  states  and  counties 
are  included! 

Just  *  19*95  +  *2.00  s&h  (Ohio  residents  add  5.75%  for  the  governor). 


iiightland  Data 


VISA 


Rt.  #3  Alexander  Road 

BeliviUe,  Ohio  4481 3 

or  call  4 19-886^3S07  or  419-529-5 1 55 

(SI .  00  off  for  phone  orders)  Visa  &  MC  accepted 

Apple  &  AppleWorks  are  reg.  TM  of  Apple  Computer  Inc.  IBM  isareg.  TM  of  [nternational  Business  Machines. 
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CIRCLE  371  ON  READER  SERVICE  CARD 


IRON  POWDER  and  FERRITE  PRODUCTS 

AMIDON .  . 

fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  'Tech- Data'  Flyer 


Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baluns,  Etc. 

12033  OTSEGO  STREET,  NOHTH  HOLLYWOOD,  CALIFORNIA  91607 


CIRCLE  4  ON  READER  SERVICE  CARD 


UNIVERSAL  BRIDGE 

ZH-30/VRH-M  BRIDGE, 

military  unit  measures  re- 
sistance 0.1  ohms  to  11 
megohms,  capacitance 
0.1  pfto  1100  mf,  and  in- 
ductance 01  uH  to  1100 
Hy.  Range  0.1-10  KHz; 
with  eye  tube  and  gal- 
vanometer. ^_  W- 
tO. 5x1 1, 5x11,  23lbssh. 

Used-reparable $90 

Checked... $125 

MANUAL  $10 


HEWLETT-PACKARD  BO0E  Signal  Generator,  10-480 
MHz  AM-CW-Pulse;  Calibrator  points  every  1  &  5  MHz. 
Best  of  HP-608"Seri€s!  70  lbs  sh. 
Used-checked „.... .$425 


Prtett  F.O.B.  Lima,  0,  •  VISA,  MASTERCARD  Actaptfd 

Allow  lor  Shipping  -  Writs  for  1989  Catalog 

Arid  rut*  Dtpt.  73  *  Phone  419/227^573 


1016  E    EUREKA  .   Boa    ll  05  ■   LIMA     OHIO  ■  4  5  B02 


CIRCLE  75  ON  READER  SERVICE  CARD 


nte  srsne  at  own  ax  /cm  pes 


PROTECT  YOUR  SENSITIVE 
EQUIPMENT  FROM 

DAMAGING  VOLTAGE  SURGES! 


FULLY  ADJUSTABLE  TRIP  POINT 

INSTALLS  EASILY  IN  YOUR  DC  POWER  SOURCE 
TO  PROVIDE  MAXIMUM  PROTECTION  TO  ALL 
EQUIPMENT  OPERATING  BELOW  30  VDC 


ONLY  $25.00  EACH 


PO  BOX  2546 
SYRACUSE,  NEW  YORK  13220 

(3l£)  699-7513 

ORDEft  FACTORY  DIRECT  -COD'S  WELCOME 

$2  5.00  FREE  SHIPPING 

(NEW  YORK  RESIDENTS  ADD  7%  TAX} 


CIRCLE  377  ON  READER  SERVICE  CARD 


THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 


Part  No, 

Description 

PL-259/USA 

UHF  Mafe  Phenolic,  USA  made 

83-1SP-1050 

PL-259  Phenolic,  Amphenol 

S3-822 

PL- 2  59  Teflon.  Amphenoi 

PL-259fST 

UHFMale  Silver  Tef ion.  USA 

UG-175 

Reducer  for  KG- 58 

UG-176. 

Reducer  for  RG  59  &  MINI  3 

UG-210/U 

N  Male  RG-3.  213.  214.  Delta 

UG-21B/U 

N  Male  RG  8, 213,  214,  Kings 

9913/PIN 

N  Male  Pin  for  991 3,  9086,  8214 

fits  UG-21D/U  8i  UG-21B/U  N"s 

UG-21D/9913 

N  Male  for  RG-8  with  99 1 3  Pin 

UG-2  IB/99 13 

N  Male  for  RG-8  with  9913  Pin 

UG-I46MJ 

H  Male  to  SO-239,  Tef f on  USA 

UG-83B/U 

N  Female  to  PL-259,  Teflon  USA 

Price 

$  .70 

175 
1,50 

.20 
.20 

3.25 
5.00 

1.50 

3.95 
5.75 
6.00 
600 


"THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY1' 

THE  R.F.  CONNECTION 

21 3  North  Frederick  Ave.  #1 1 
Gaithersburg,  MD  20877 

(301)840-5477 

PRICES  DO  NOT  INCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHANGE 

VISA,  MASTERCARD,  ADD  4% 

UPS  C.O.D.  ADD  $3.00  PER  ORDER 


CIRCLE  US  ON  READER  SERVICE  CARD 
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Number  14  on  your  Feedback  card 


Mode  L,  My  Way 

Clever  way  to  reduce  line  loss  for  the  1269  MHz  uplink. 


by  Ralph  E.  Herzler  WA8WBP 


Photo  A.  From 
ampt  available 
Watts  of  output 


Several  years  ago,  I  was 
bitten  by  the  satellite 
bug,  and  I  have  enjoyed 
satellite  operation  ever 
since.  It  is  more  challenging 
than  2  meters  or  the  "low 
bands/'  After  a  start  on 
Mode  B  (435  MHz  uplink 
and  145  MHz  downlink), 
I  gained  confidence  in  435 
MHz  operation  It  works 
very  well,  but  1  discovered 
that  line  losses  begin  to 
really  matter  at  high  fre- 
quencies. 

Moving  to  Mode  J  opera- 
lion  Mode  B  was  easy— just 
reverse  the  uplink  and  the 
downlink  for  the  bands.  I 
needed  only  to  install  a 
preamp  in  the  435  section  of 
the  antenna  array,  since 
that's  the  band  J  now  re- 
ceived on. 

One  Mode  led  to  anoth- 
er.. ,  soon  [  learned  that  Mode  J  is  applicable 
to  a  subband  segment  of  the  total  Mode  JL 
spectrum.  Curiosity  led  me  to  listen  in  on  the 
Mode  L  segment,  which  is  several  times 
wider  than  the  Mode  J  portion. 

Mode  L  was  again  a  whole  different  realm. 
In  this  mode,  the  downlink  is  still  on  70cm. 
but  the  uplink  is  on  1 .2  GHz  band!  I  was  now 
in  the  microwave  region,  which  to  me 
seemed  a  tricky  operation  with  high  transmis- 
sion line  losses,  vacuum  tubes  with  high  an- 
ode voltages,  and  (horrors)  water  cooling  in 
direct  contact  with  high  voltage.  I  thought 
there  had  to  be  a  better  way,  and  that  is  what 
this  article  is  about! 

Search  for  Less  Line  Loss 

I  listened  to  these  resourceful  Mode  L 
operators,  and  gathered  a  lot  of  basic  infor- 
mation. I  even  wrote  to  Fred  Crowcdeaux 
WD5GQM  to  find  out  how  he  developed  such 
a  fine  Mode  L  signal,  and  I  learned  thai  he 
had  done  some  basic  work  wilh  feed  line 
losses.  At  his  installation,  12  Watts  of  1269 
energy  had  dropped  to  4  Watts  through  55 
feet  of  Betden  9913.  He  resolved  this  by 
using  hard  line  in  place  of  9913.  According 
to  the  ARRL  Handbook,  however,  even  the 


view  of 1269  MHz  converter,  capacitor,  and  linear 
from  Downcast  Microwave*  converts  10  Watts 


amplifier.  Vie 
of  drive  to  35 


best  hard  line  loses  over  2  dB  per  hundred 
feet  at  over  I  GHz, 

According  to  A  MS  AT,  in  the  .Amateur 
Satellite  Report  (August  22,  1988),  you 
should  shoot  for  30  Watts  applied  to  a  20  dBi 
antenna  array  in  order  to  have  good  SSB 
contacts  kA  under  most  conditions/  Since  I 
am  100  feet  away  from  my  antenna,  I  would 


" '.  .  .  even  the  best 

hard  tine  foses  over 

2  dB  per  hundred  feet 

at  over  1  GHz/' 


need  at  least  60  Watts  of  1269  energy  in  my 
shack,  and  100  feet  of  Tfc  "  hard  line  to  do  the 
job,  Hard  line  that  size  is  about  four  dollars 
per  foot.  Type  N  fi Kings  are  $55  each.  Thus, 
the  transmission  line  system  alone  would  run 
over  $500,  and  I  was  still  dealing  with  very 
high  output  power  on  1 .2  GHz.  There  had  to 
be  a  better  way! 


The  Solution 

After  some  nights  of  light 
sleeping,  the  answer  came 
to  me— I  would  convert  a  2 
meter  signal  to  1269  MHz  at 
the  antenna  to  avoid  the  line 
losses  that  result  if  you  do 
this  conversion  in  the  shack. 
Obviously,  this  was  not  a 
complete  answer  because, 
with  the  antenna  1  had  in 
mind,  I  still  had  to  develop 
about  35  Watts  to  do  the  job. 
It  did  have  merit,  though, 
since  Modes  J  and  L  both 
use  435  MHz  for  a  down- 
link, leaving  the  2  meter  sig- 
nal available  for  this  project. 
For  satellite  operation.  I 
use  the  ICOM  271 A  and 
471A  connected  to  the 
ICOM  CM 6  interface  for 
the  transcciving  system. 
For  tracking  the  birds,  I 
use  the  N4HY  program  interfaced  to  the 
Kcnpro  5400A  rotor  control  via  my  trusty 
Commodore  64. 

Antennas 

My  antennas  are  the  KLM  40CX  and  the 
Cushcraft  A144-20T.  plus  my  home-brew 
helix  for  1269.  The  1269  helix  was  designed 
from  data  published  in  the  fourth  edition  of 
the  RSGB  VHF/UHF Manual,  with  modifica- 
tions. Table  12  of  this  publication  suggested  a 
spiral  of  lA-lh "  tubing  wound  al  three  inches 
diameter.  Because  I  had  a  random  length  of 
]A  *  aluminum  tubing,  I  wound  it  over  a  form 
to  produce  three  inches  QD,  and  found  that  I 
had  12  turns.  According  to  the  table,  this 
would  produce  a  gain  of  16  dB. 

Next.  I  needed  to  devise  a  method  of  sup- 
porting the  helix.  The  usual  center  support 
with  helical  "spikes"  looked  flimsy.  Why 
not  support  it  externally?  I  used  three  pieces 
of  \W  x  %**  nylon,  notched  to  accept  the 
helix,  The  helix  is  tied  to  the  nylon  supports 
with  20-pound  fishing  line  and  anchored  with 
epoxy  cement.  The  reflector  is  a  piece  of 
aluminum  sheet  7"  in  diameter,  sawed  from 
the  bottom  of  an  old  frying  pan.  There  is 
nothing  magic  about  these  materials,  I  had  the 
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tubing  and  an  old  frying  pan,  and  my  nearest 

Cadillac  Plastics  outlet  had  the  nylon. 


'g 


Impedance  Match  in; 

The  VHF/UHF  Handbook  suggested  using 
a  quarter-wave  matching  transformer  for  the 
helix  antenna  since  its  characteristic 
impedance  was  I40Q.  I  did  not  reaily  like 
this  approach,  and  I  was  bemoaning  this  fact 
in  a  QSO  with  Willy  Nelson  W7KRC,  when 
he  remembered  an  ankle  in  the  June  1981 
QST describing  a  better  way  to  attain  a  50Q 
feedpoint.  Instead  of  terminating  the  helix  at 
the  center  of  the  reflector,  you  terminate  it 
along  its  periphery,  with  the  last  several 
inches  flattened  parallel  to  the  reflector. 
Then  you  adjust  the  impedance  for  minimum 
SWR  by  changing  the  distance  between  the 
flattened  section  and  the  reflector.  Much 
more  desirable!  I  tried  it  and  it  worked.  This 
funny  looking  contraption  was  supposed  to 
have  enough  gain  for  my  purpose. 

The  Power  Amplifier 

Research  led  me  to  believe  that  power 
levels  above  10  Watts  at  1269  MHz  weren't 

possible  Aith  solid-state  devices,  simply 
because  appropriate  transistors  did  not  exist, 
I  guess  no  one  had  told  Bill  Olson  W3HQT  at 
Downeast  Microwave  about  this.  He  offered 
a  very  nice  amplifier  that  develops  10  Watts 
of  drive  to  a  little  better  than  35  Watts-  That 
beat  running  a  1 20  volt  line  to  the  antenna  and 
developing  a  typical  high  voltage  vacuum 
tube  amplifier.  My  tower  is  only  eight  feet 
high,  but,  stilh  I  didn't  want  to  foot  with  a 
thousand  volts  while  standing  on  a  step 
ladder. 

The  Transmit  Converter 

For  this,  I  first  contacted  Transvertcrs  Un- 
limited. They  only  carried  full  trans  verters, 
and  1  didn't  need  the  receive  portion,  nor  did  J 
want  to  chance  problems  with  the  transmit/ 
receive  switching  in  such  a  unit.  Bob  Morton 
Nil  W,  who  represents  Transverters  Unlimit- 
ed in  the  US,  advised  me  that  SSB  in  West 
Germany  was  about  to  bring  out  their  LT24S 
transmit  convener  that  would  do  the  job  I 
wanted. 

I  ordered  one,  and  after  some  weeks  it 
finally  arrived,  complete  with  instructions  in 
German!  The  local  high  school  German  in- 
structor translated  the  instructions  literally, 
which  I  then  had  to  re-translate  into  meaning- 
ful directions.  Suddenly*  T  learned  that  this 
unit  was  designed  for  14.5  volt  DC  power 
with  a  13  volt  minimum  requirement,  So 
much  for  using  my  solar  charged  storage  bat- 
tery. It  had  to  be  the  full  13,8  volts  from  my 
heavy  duty  station  supply,  and  that  meant 
burying  a  heavy  conductor  in  December  in 
Michigan.  I  used  a  stranded  #8  wire  lor  the 
positive  conductor.  The  negative  return  was 
carried  on  the  tower  legs  and  on  the  alu- 
minum sheath  of  two  lengths  of  hard  line 
through  various  interconnections. 

Getting  Underway 

I  used  a  12  volt  Dow-Key  relay  to  switch 
my  2  meter  RF  from  its  normal  path,  to  a  2 
meter  antenna  to  the  new  converter  and  to 


Photo  B.  77te  home-brew  1269  MHz  helix  antenna.  Plans  for  it  came  our  of  the  RSGB  VHF/UHF 
Handbook*  The  reflector  was  cat  from  the  aluminum  bottom  of  an  old  frying  pan. 

provide  13.8  volts  to  the 
new  devices.  The  relay 
is  activated  by  a  small 
switch  in  the  shack 
which  sends  the  control 
voltage  to  the  tower  on  a 
spare  wire  in  the  rotor 
cable. 

Next,  as  my  wife 
whistled  into  the  mike.  1 
set  my  27 1 A  for  mini- 
mum RF  out,  and  ad- 
justed the  converter  to 
show  full  10  Watts  out 
to  a  dummy  load  and  2- 
4  Watts  on  normal  voice 
peaks.  T  then  installed 
the  12"  x  14"  k  9W 
open-bottomed  cover 
over  the  equipment  and 
got  on  the  air. 


Proof  Of  The  Pudding 

A  ham  was  calling 
CQ  on  Mode  L.  My  sig- 
nal was  strong  enough, 
but  it  sure  didn't  sound  good.  The  following 
day,  I  rechecked  the  input  level  on  the  con- 
verter and  found  it  right  where  I  had  set  it. 
Then*  on  a  hunch,  I  checked  the  DC  voltage 
white  my  bride  whistled  and  talked  again. 
The  DC  was  modulating  right  with  her  input, 
so  1  went  to  work  and  cleaned  up  my  DC 
negative  return  line.  This  seemed  to  correct 
the  problem,  but  since  I  had  a  42,000  (JF 
capacitor  on  hand,  I  placed  it  across  the  12 
volt  line  for  insurance,  Viola!  Success! 

Finale 

Many  may  wonder  about  operating  this 
electronic  jewelry  out  in  the  weather.  I  built  a 
galvanized  steel  box,  open  at  the  bottom  for 
cooling,  and  used  soldered  lap  seam  con- 
struction, it  is  secured  to  the  wooden  equip- 
ment rack  with  half  a  dozen  wood  screws. 
There  is  easy  access  for  coax  and  power 


Phtfto  C.  Vie  Mode-L  antenna  array,  Tfie  gray  box  under  the 
antenna  is  the  weatherproof  container  for  the  2ml 1 26V  MHz 
converter  and  linear  amp. 


lines,  adequate  cooling,  and  weather  securi- 
ty; the  latter  because  the  * 'skirt'  of  the  box 
extends  well  below  the  equipment. 

Having  a  Mode  L  system  thai  works  is  a 
fine  reward  in  itself.  Even  more  of  a  reward  is 
having  a  truly  unique  approach,  and  telling 
other  Mode  L  operators  about  it.  My  trans* 
mission  line  from  the  power  amplifier  to  the 
antenna  is  five  feet  of  Bclden  9913.  From  the 
reports  I  get,  the  loss  there  is  acceptable!  I 
really  hope  that  one  of  the  manufacturers  will 
latch  onto  this  scheme  and  offer  a  helical 
antenna  integral  with  (no  transmission  line)  a 
convener  and  an  amplifier — the  ultimate  sug- 
gestion by  my  good  friend.  Bob  Machan 
WA8L. 

I  hope  you  will  enjoy  putting  together  this 
Mode-L  station— without  having  to  spend  a 
bundle  on  hard  line  and  microwave  power 
amps! 
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If 


For  the  best  buys   in  town  call: 
212-925-7000 

Los  Preclos  Mas  Bajos  en  Mueva  York 


v    WE  SHIP  WORLDWIDE! 


See  You  May  7th— BAR  A,  Paramus,  NJ 
May14th,LIMARC,LI.1NY 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


ONV  Safety 
belts  in  stock 


O  O  O  - 


f^   r\ 


ICOM 

»C*R71  A.  75 1  A.  781 .  28A/H .  36 A,  48A,  M*cro2M. 
R-7000,  IC-761 .  I0375A,  Z75A7H  3210A*  475A/ 
H,  735,  IC-9C0,  IC-228H  ,  IC44BA,  IC725 


KENWOOD 


FT-767GX,  FT-757GXII,  FT-747GX, 
FRG-8800,  FT-736R,  FRG-9600, 
FT-4700RH,  FT212/712RH,  FT-470 

ICOM-  U16.  HlG.VtQO,  U4O0 


YAESU  (  ICOM 
FT-23/73/33/727B  I  IC2AT/12AT 
FT41 1*81 1      IC02AT/32AT 

Antennas  FT-1903/1123I  iczmgat 

ir.      _  A    , fc        „         FTH  20OS/70O5  I  IC  A2TU16 

A-S,  A£S   ftfiteraft.  Hy-G»> 

Histter    KLM    MEXZ    Mostey. 

MODUBLOX,  TQNN A  .Butternut 


MAXQN.  MOTOROLA. 
YAESU  FTH2Q0&'2007 
UfilOCN  flEGEWCV,  KING, 
MARINE  COM-  1*5.  M&&.  M7t» 
AVIATION  COM  A2Q  TAD 


MART  PATCH 

CES  iumplex  Autopatch  5t0  SA  Will  Patch  FM 
Transceiver  To  Vou'  Telephone'  Great  For 
Teieonone  Cans  from  MoDue  To  Base  Sjmpie 
To  use.  510SA7510SAJI 


T$4A0StATt  R-5000.  R-20G0,  TS  940  QfAT.  TM 
231  A/431  A,  TW'2570A/50Ai3aA.  TR-75TA,  Ken- 
wood Service  Repair,  TM-721A,  TS-7ii/ailA> 
TM3S3GA.  TM20SAT.  TH215A,  TM-621A,  TM- 
32t  A, TS140S. TSGaOS,  RZ-t.  TS-790A. 


Budwig  ANT,  Products 
NEL-TECH  OVK 100  Oigrfal  Voice  Keyer 
FLUKE  77  Multimeter 

Media  Men! o*5— 
Amateur  Rad»o  Course 

VoCom/Mirage/Alinco 

Tokyo  Hy-Power/TE  SYSTEMS 

Amplifiers  & 

5/8XHT  Gain 
Antennas  IN  STOCK 

MICROLOG-ART  1 ,  Air  Disk, 

SWL,  Morse  Coach 
Soldering  Station  48  Watts 


ALINCO 
DJ-500TtDR*1lOT 


Computer  Interfaces 
Slocked:  MRM27GB 
MFJ-1274,  MF*M224.  AEA 
PK-B8.MFJ-1278.PK-232 
W/FAX. 


FREQUENCY 
COUNTERS; 


COMMERCIAL 

A  HAM 

REPEATERS 

STOCKED, 

WRITE  FOR 

QUOTES 


AR  9M  Hand  Held  Scanner  100 
ch.  COYers  27-S4    108-174 
406-512.  900-950  MH/ 


MOTOROLA  AUTHORIZED  DEALER 
KACHINA  COMMUNICATIONS  DEALER 

AUTHORIZED 


METRON  MA*1000  B  STOCKED 


AEA  144  MHz 
AEA  220  MHz 
AEA  440  MHz 

ANTENNAS 


EIMAC 

3-&002  ' 

572B,  6JS6C 

12BY7A& 
6146B 


BIRD 

Wattmeters  & 

Elements 

In  Stock 


DEALER 

DIGITAL  FREQUENCY  COUNTERS 
Opto  Eloci ran ica  model  130OH,  0-1 300MHz 

Long-range  Wireless 
Telephone  Tof  export  in  stock 


BENCHER  PADDLES 

BALUNS.  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Saxton  Wire  &  Cable.  Int'l  Wire 

OPTO  KEYERS  STOCKED 


New  TEN-TEC 
Corsair  I,  PARAGON 
OMN1V 


UK  Towers-  Antennae 

Mobile  Rxjdio  mounts 

stocked  Can. 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO;  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012  {FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqui  Se  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

Monday-Friday  9  AM  to  6  30  PM        Thursday  to8  PM 
Saturday  &  SumJay  TO  A  M   to  5  P  M   (Free  Paring) 

IRT/LEX-"Spnng  St    Station".  Subways;  BMT- 
"Prince  St.  Station".  IND--  F"  Train-Bwy  Station" 
Bus:  Broadway  #6  to  Spring  St,  Path-9th  St  J8th  Ave. 
Station. 


COMMERCIAL  RADIOS 
STOCKED;  ICOM,  Motors 
la,  MAXQN,  Standard, 
Vaesu  We;  serve  muniei* 
paiitlas,  businesses.  Civil 
Defense,  etc  Portables, 
mobiles,  bases,  re- 
peaiers  . 


ALL 

SALES 

FINAL 


We  Stock:  AEA,  ARRL.  Alinco.  Arneco.  Ameritron,  Antenna  Specialists, 
Astatic,  Astron,  B&K,  B&W,  Bencher,  Bird,  Butternut,  CDE.  CES,  Cushcratt 
Daiwa.  Eimact  Henry,  Heil.  Hustler,  Hy-Gam,  Icom,  KLM,  Kantronics.  Larsen, 
MJF,  J,W.  Miller,  Mirage,  Nye.  Paiomar,  RF  Products,  Saxton.  Sfoure, 
Tempo.  Ten -Tec,  TUBES,  Yaesu,  Vibraptex.  Du  pie  xers,  Repeaters,  Scan- 
ners, Radio  Publications,  Unidenf  Kenwood,  Maxon,  RFC. 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  tN  YOUR  ORDER  &  BE  REIMBURSED 
COMMERCIAL  RADIOS  •  locked  *  s«rvlc»d  on  primliti. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Ordtrt  Shlpp.d  Immediately*  TELEX  12-7070 

FAX:  212-925-7001 


CIRCLE  41  ON  HEADER  SERVICE  CARD 


HITACHI  SCOPES  AT  DISCOUNT  PRICES 


V-212 

$419 

List  $560 

Save  SI 41 


20MHz  Dual  Trace  Oscilloscope 

A [i  Hllaeni  icypes  include  prooas.  ae  ha  mane* 
and  Hltacrii'a.  3  year  guaranty  on  pafta  arid 
labor  Many  accBssqcms  available  for  alJ 
»copaa. 


V-425 
Utt  $995 


S835 


•  DC  to  40MHz 
■  Dual  Channai 

•  CRT  Readout 

•  Cufxor  Meaa 
-  DC  Offset 

•  Alt  Msgnrfwr 

•  Compact  Su* 


V-1060       R1  325  , 


PC  to  lOOMHi 
Dual  Cnannet 
D*iarad  S««ap 
CRT  naartoirt 
SwaaoTima 

Aulorancino 
Tnfloa*  LOC* 


V  233  aaiHi  D  T    imv  Mm. 

V  «2  *QH*:  D.T  ,  %mV  Hm. 
V423  «Mm:  DT.,  imv  Hftl, 

v-VBO  «mh;  d  r   2itiv  una. 

V-TG6S  lOaMNi  OT.?mVian», 

V-tlOOAIOOMKtl  Q.T  .   ImV  »am. 

Y-TtW  iWMHx  g,T,iniVrini 


Detayad  Sww  DC  Gti»i.  V*#i  Mad*  Tfhggtr  ]  rj^ 

DC  Offset  V«n  Mod*  Tr.(tg#H  *n  M«g  i,:": 

Dei** ma  5*«e.  PC  ojr^wt,  aji  Mae  m  - 

D^iaystf  Sweep,  CRT  Rtedout  n  igq, 

0*l*y«4  Sweep.  CRT  Haioaul,  Cufwr  Meai  n  am 

Ds-ayad  S*eo.p  CAT  Readout.  C1VW   Counter  12  29* 

Delayed  Swaep,  Ca'but  Maaa,  PVU,  Cmmce*  IJ  100 


1 1  Q  i'Ll 


n» 

ma- 
il no 

i'  l- 


ELENCO  PRODUCTS  AT  DISCOUNT  PRICES 


20MHz  Dull  Trace  Oscilloscope 

$359 

MO-1251 

•  r  CRT 

•  Built  in 
GOffipCftftfiT   faster 

•  TV  Sync 
XY  Qparfon 


See  Us 

At  Daytonl 


SCOPE  PROBES 


P-1  G&tlttz.Ti.ifb. 

P2ifxmHr  ii  ito 


35MHz  Dual  Trace  Good  to  50MHz 

$495 

M0-12S2 

•  HiQfi  lumtnanca  A7* CRT 


•  ImV  Satuitmty 

•  6KV  Acca4*ration  Voltage 
■  lOn*  flJa*  Tim* 

•  X -v  Operation  *  2  *.*!» 

•  Delayed  Tngoaetng  Swaapl 


To*  quant* 


Contains  ail  desarao  laali 


Two  la.  10*  (vetoes  dt«orarna  and  mmua1,  Two  r*e#  tfuawnlw. 


Autonnging  DMM 
11-5000 

$45 

if  unci?  era 
M*rm>r>  and 
Data  Tiolfl 
vi %  inaiz  ace 

3   -  dfg.i1  LCD 


AC  Clamp  On 
Currant  Adapter 

ST-265 
$22 

CMD00A  AC 
Worhs  with 

most  DMM 


Tnia  RMS  A?i 
D*gn  Multimeter 


06  %  DC  Accuracy 

i%  Rebalance 
■niin  Fraq,  Counter 
and  deluxe  Case 


Bench  0MMS 


M-asoo 


$125  na 


M-4bOU 


31"!  OiQtlt    51ZS  4V>   d<5i1 
.1%  Key  051k.  «ccr 


Bind  Signal  Gint  raters 

S^MOQ     $129 

ftf  Fr*Q  IQOK^SOMH/ 
AU  Modulation  of  1KH* 
Variatoto  RF  output 

$04500  with  OfcgrilaJ  Dlipla y 
and  150MH2  bum  In  Frao  Ctr  12*8 


Digit! I  Triple  Pcwir  Supply 


XP765 

$249 

OWv  at  M 
O20V  at  i  A 
SV  at  5A 


Fully  Naculsrad.  'Short  einruil  prn1ec1»tr  wlin 
2  Limil  Conl    3  Separate  supphei 

XP  660  with  Analog  Maters  SITS 


Four- Function  Frequency  Counters 

MM  12rjttH 
*"  1179 

Fraque^y.  l^arJod,  Totalija,  w      * 

Seit  Cnac*  *«sm  Hiflh  5tabiii£*a  Crystal  t>an 
OtcUlaior,  0  0<git  LEO  dispiay 


WE  WILL  NOT  BE  UNDERSOLD! 

UPS  Shipping:  US  5%  — - 

($10  Maxl  IL  Res..  7%  Ta* 


MwJllmattf  with 
Capacllanca  and 
Tranalaf  or  Taalar 

$55  CM-1500 

Raadl  voiis.  Ohms, 
CumanT,  Capafiiror^ 

TranahaHV*  and 
DlQdaa  *Hh  casa 


SOLDERING  STATION 
EMPERATURe  CONTROLLED 
SL30 

$135 
Dig<ial  display 
Tamp  range. 
3O0F-900F 

GTOund*d  t>r> 
Ovarnaal  orol 


Digital  Capadtanc*  Meter 

ICM-1S50 
$58.95 
»R»r»gei 


ipijO.OdOufd 
^aro  conrrgi 


Sofdertoit  Braidbdardi 


9*3Q 

1,100  pi  no  $15 

8434 

2i70flfii>$Z5 

?8Mp'nSS35 
All  ftju«  COlCil 

sodatfpoati 


SHOWN 


3'*  Oigit  Pratie  Tvpa  DMM 

IM900 

S39 


Quid  Power  Supply 


XP-5A0 
$59.95 


2  2QV  at  2A 

UV  at  1A 

Fully  reguiatod  an4  ■""  J^at  ^i 

ahon  circuit  protaciod  '5V  at  ^* 

XP-ES75  without  rotten  S39.95 


GF-6016  Function  Generator 
with  Freq   Counlar 

$239 

Sine,  Square ,  Triangla 
Pulse.  Rarnp.  2  to  2MHz 
Fr*j  Countnr  I  -  lOMHi 

QF-8015  wtttKHii  Freq,  MeHf  1179 


C  &  S  SALES  INC. 

1245  Rfi^wood,  Dctrffdd,  [L  60015 
(»00l  292-7711  13121  541-0710 


FuntUan  Gmtntor 
~-        Bleu 
at    a     a       *9fi00 
'  528.95 


AU  a*  I'M     ILIBliHH 


Digital  LCH  Meier 
LC-1B01 
1125 


Maaauni* 

Cm**   THt-300ur| 
aha  oi  JOH 


Low  Cost  Multimeter 

_  M-16TO 

m 

5Vi  digit  LCDI 

i%  OC  Accy 
10A  Scalo 
Auio  raro 

/OOlarily 


Dtctdi  B)ox 
^M  9610  or 
9620 

$18.95 
«r  otvn  la  tic  *  K»K  pot 


niTpt  In  touro 


10MHz  XT  100%  IBM1    Compatible 

s  Y«r      ,^a     $595 

MODEL 
PC-1000 


Wirnnty 


*>40W  Powai-  Supply 
*«10MHf  Molhufboarfl  »J5fis  RAM 

*8  fipaniiuti  &<oli  £?pindaCii  Id  frJOK 

»Hplh  C*TiP'*tiop  SIdK         ■McrvnchfDfl'w  Honilor 
»360^  FJuppv  Dn»s  .Wcjno^fafinit  ViatO  Cart 

**T  iifipi  Keyboard  »P»rtil*i  (*i'f*m  P<?ri 

FREf  ipraidtfteet  and  word  proem  or 
3  3MS  DOS  and  GW  Ba^i;  add  $75 


15  Day  Money  Back  Guarantee 
2  Year  Warranty 
WRITE  FOR  FREE  CATALOG 


CIRCLE  356  ON  READER  SERVICE  CARD 


OSCAR  MOPE-J  FILTERS 

PREVENT  DESENSE  OF  YOUR  DOWN-LINK  RECEIVER 


^        ^£1 p 


$95.00 


MMf200-7  $55.00  PSf432 

(usually  sufficient)  (for  extra  protection) 

I.L  @145MHz  0\5dB  I.L.  @  435  MHz  0.1  dB 

Loss  @  435  MHz  40  dB  m,n  Loss  @  1 45  MHz  70  dB  ^P 

Send  75^  (3  stamps)  for  detailed  specs  on  alt  VHF  &  UHF  products.  Shipping  F08  Concord,  MA 
a  PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTICE 

g     ■!     SPECTRUM  INTERNATIONAL  INC.  (508)  263-2145 

JNfcl      p  O.  Box  10845,  Concord,  MA  01742,  USA 

aViiW-aaaal  Come  see  us  ai  Dayton  Booth  ^66  &67 


CIRCLE  193  ON  READER  SERVICE  CARD 


Discover  — 

CAROLINA  WTNDOM 


8D-10M 

Use  transmatch 

132  overall 
Matching  XPMR 
LJn*  Isolator 
Vert  Radiator 
Coax  Fed 
Assembled 
56995 


High  performance 
Proven  Results  J 
$70  Beam? 


PasAp&rt 
To  aarurld 
Of  new  ideas 
and  eicept»&nai 
Mf"  wife  anttfinaft 


Wuajggd  new  baluns 
Full  ranfa  of  HF  VHf 

mohilp  arUenrtas   duCki.  wire. 
CQii,  parti,  line,  ncc  esse  fie  S 


SEE  WHAT  WERE  DOING  NOW! 

Contact  Jim,  W4THU—  rraa  dlacount  catalog 

Send  $1  tor  catalog  by  ]  it  Class  mail 

BOM  6159,.  PorH mouth,  V*  23703 

(Ocalrr  Inquires  Welcome* 


804*484-0140 


CAROLINA  W1NDOM 

5EF  THF  KE\WK  TS  mtlMBEM  U  7JUA&AZ1KE 
EnthusiasJic  tiscr^  say  il  s  the  bes*  wire  aftlenna.  Outper- 
ivTms  wire  anlcnnas previously  used  Knock  you -soefcs-off 
performaiict  on  SO- 10.  A  S70  beam ^ 

II  vou  hear  one,  vau'II  want  one. 
Made  with  pride  by  the  RADIO  WORKS  in  VA/US  A 


CIRCLE  ISO  ON  READER  SERVICE  CARD 


£ 


ii  iC Kit 'ftSRV,  Loop,  &   Dipok  KLIs 


Fait  A  Ea*v  t«*  Build 

*  Ev*ryrhinn  iikIuJcJ 

1  Failsjfc  vjiuil  I  n  1  rmt  torts 

*  No  me^iuriftj;  /  riming 

*  Pini»h  smknni  in  minuie* 

Qualify  C  ornponrnts 

■  Pro- Id tr< J  Amphfn,.|  ?L^9 

■  KiitLp-r. » .1 1  Sll  fcrfl  ft  WTXt 

■  F»ll>  mm La if  j  wt  tcikJ. 

HW-iTorPL^if .  Jt^*1  tK»iW  40[BI 

Fattfil  Anltnnit  In  Ihr  Vvrtil 


* 


554^5 


*FMltSia<a<R\r 

*  Hilf  Sire  GlliV 

*  OifcincT  Site  G5RV' 

*  MarciTii  Aiiipkr  kii 
■  Anr*nnt  LiiiDchcf  Lii 

.VlJ  S5  Sfcippiai:  Jt  Hicli^ 
C*UI  jl Si  K  Hr  vl»?j  mail 


j801 )  ^73*8425     Box  5«>f.:-SL  frwo.  it  sj^j05 

CIRCLE  302  ON  READER  SERVICE  CARD 


LOGWRITE* 

Ar  1  of  wasting  your  lime  ami  money  on  &ub  par 

logging  program**  Bring  your  station  into  ihc  computer  age 
with  LOG  WRITE,  ihe  quarity  menu  tinvrn.  uwr  Irttndly 
(oggirtg  prograrrt  written,  by  Ed  Tt  oy  |NG3V]  LOG  WRITE  is 
the  pcTtcr*  <ory  for  the  nomplrtr  nam  station   It  simpli- 

fies jfttur  opcralion  and  gives  you  \he  competitive  edge  in 
contesting  and  DXing  LOGVVRITt:  wnrks  wiih  all  IBM  PCs 
■j^dcompatlb 

I.OGWKl  1 1:  ■,  iijlil|Uc  '■j'Jil  SC^COn  ifiitiu-i-  jillows  fur  simuita- 
ncnu^.  lo^iu^  and  text  processing   t^Ogglng  h:n\  urcs  include. 

-Indian!  tallsign  or  prefix  seardt 
-Print   Kiiit  or  View  records 
'Pkniy  of  room  for  notes  &  address** 
-Automatic  time  date stampirg 

Tcki  pnxr&wi  k  at  arcs  automat  c  wntti  vurap  backspace  cot- 

'  and  R  Mi  etc  Throw  away  your  pen  and  paper1 
To  order  your  cop>'  o  I  I.OGWKITE  nimplete  with  mitructkra 
manual,  bend  124  9S  j Pa  resuknuadd  ll-50iakttaK|.lo: 
\crifspacc  Consulting 
COft'i  Bdi-kiiiihHn  PA  1K912 
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(Please  specify  3  St^ri  ISinefa  flopr 


CIRCLE  8fl  r  N  READttf  SERVICE  CARD 


RAISED  PRINT 

QSL  CARDS 


From  Dennis,  WA5QMM 

Offset  Printed  -  High  Quality 
Nothing  like  it  anywhere!  You  can 

actually  FEEL  the  type!  17 
beautiful  designs  including  a  Full- 
Color  Eagle. 
For  Free  samples  &  Into,  call 
(318)443-7261 

Sferwortt  QSL  s  -  P.O.*.  13200  -  Atoxandria  LA  71 315-3200 
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Number  1 5  on  your  Feedback  card 


Polarizing/Matching  Selector 


Choose  your  phase 


by  Gerald  Klatzko  ZS6BTD 


During  line-of-sight  (LOS) 
communication.,  which  is  the 
case  with  satellite  communication, 
maximum  signal  transfer  will  occur 
when  the  antennas  at  both  ends  of 
the  circuit  have  the  same  polarity. 
This  doesn't  apply  to  HF  communi- 
cation because  polarization  is  lost 
after  the  electro-magnetic  waves 
have  passed  through  the  iono- 
sphere. 

The  polarity  of  the  antenna  is 
decided  by  its  position  with  respect 
to  mother  Earth,  This  position  also 
defines  the  polarity  of  the  electric 
field  parallel  to  the  axis  of  the  radia- 
tion. 


Photo  A.  Front  panel  of  the  polarizing  angle-matching  selector* 


Matching  Polarity 

An  antenna  perpendicular  to  Earth  is  verti- 
cally polarized,  and  one  parallel  10  earth  is 
horizontally  polarized.  Cross-polarization 
between  the  transmitting  and  receiving  anten- 
nas results  in  extreme  reduction  of  signal 
strength,  approximately  20  to  30  dB,  or  a 
reduction  of  from  100  to  1000  times.  For  a 
strong  signal  it's  essential  that,  on  both  trans- 
mit and  receive,  the  polarity  of  the  ground 
station's  antenna  and  the  polarity  of  the  satel- 
lite's antenna  match. 

Unfortunately*  the  satellite  continuously 


varies  its  attitude  with  respect  to  the  ground 
station.  To  maintain  polarity,  we  have  to 
create  a  facility  at  the  ground  station  to 
vary  our  antenna  polarization  from  vertical 
to  horizontal,  to  RH  circular,  to  LH  circular, 
to  45  degrees  linear,  and  to  135  degrees 
linear. 

Experimenting  with  Antenna  Systems 

Talking  to  satellite  operators  around  the 
world,  and  asking  each  one  what  type  of 
antenna  he  uses  and  what  he  does  about  polar- 
ization, we  have  heard  some  weird  and 


wonderful  tales  of  typical  amateur 
ingenuity  and  resourcefulness. 

The  most  ingenious  is  Rex  of 
Ruislip  G4JUJ,  who  has  mounted 
two  yagis  side  by  side,  about  1 
wavelength  apart,  with  each  boom 
axially  rotated  by  individual  mo- 
tors. While  Rex  is  listening  to  a  re* 
ceived  signal,  he  adjusts  the  angle 
between  the  two  yagis  until  he  gets 
the  best  possible  signal.  From  his 
experience  on  OSCAR  10.  he 
knows  approximately  where  to  set 
the  two  positions, 

We  found  propone nis  of  vertical- 
ly polarized  antennas,  horizontally 
polarized  antennas,  and  circularly 
polarized  antennas.  Each  proponent 
will  tell  you  that  his  system  gives  the  best 
results— after  all,  he  built  it  or  bought  it  and 
he  gets  excellent  results  with  it,  so  surely  it 
must  be  the  best. 

The  Proof  of  the  Pudding .  . . 

Now  the  little  nagging  doubt  sets  in— they 
all  have  different  systems  and  they  all  claim 
to  be  right.  Which  one  do  you  accept?  Which 
one  will  give  you  the  best  results?  The  only 
way  to  find  out  is  to  "suck  it  and  see!"  as  we 
say  in  South  Africa.  But  how? 

1  could  not  get  gea red-down  motors  and 
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Figure  1 .  This  unit  is  designed  for  70  cm.  BNCs  are  50  ohm,  Vie  coax  is 
positioned  as  close  as  possible  to  the  BNC* 
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Figure  2.  A  crossed  yagi  antenna  that  consists  of  wo  dipoles  at  right 
angles  to  each  other.  The  arrow  to  the  right  of  V  Dir  shows  the  direction 

of  maximum  gain. 


NEW  IN  TIME 
FOR  DAYTON 


S3.50  S/H*        measures  5"  x  5%*  x  1  Vz" 

*oomir*entaJ  US  PA  r«s  add  6<Hs  ta* 

•The  full  function  OPTO  Iambic  keyer  is 
small  enough  to  be  carried  anywhere. 

•Powered  by  battery  or  DC  power  source 
up  to  15V, 

•The  unique  OPTO  isolator  eliminates 
problems  encountered  with  electro-me- 
chanical switching  devices. 

•1  YEAR  ACE  SYSTEM  WARRANTY 
DEALER  INQUIRIES  WELCOME 

CZD      —CALL  TO  ORDER— 

{814)965*5937 


^  j4t 


*C£   Sqdtfeml,  RD*  1  Box  83 

Wilcox,  PA  15870 


CIRCLE  335  ON  READER  SERVICE  CARD 

UAI-10  AND  UAI-20 

UNIVERSAL  REPEATER/LINK 

AUDIO  INTERFACE 


Detailed  application  manual 

Low  power  operation.  19ma  (a.  12v 

CTC5S  decoder  on  the  UAI-20  only 

Assembled,  tested  one  year  warranty 

Link  monitor- mi* /monitor  nnjie  control 

Adjustable  repeater/ Itnk/DTMF  audio  outputs 

Selectable  DTMF  mute  on  repeater  and  link  audio 

Repeater,  link,  auxiliary  and  control  audio  inputs 


UAMO 

$44.00 


UAI-20 

$89.00 


CREATIVE  CONTROL  PRODUCTS 

31  as  Sun  ting  Avenue 

Grand  Junction,  CO  B1S04 

(303J  434-9405 
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antenneX 

"The  mini-magazine  for  antenna  experimenters" 
DO  YOU  - 

•  Have  a  busy  mobile  signal  on  al  bands? 

•  Need  m  metpGnsw  directionai  antenna  to  10  meters? 

•  Cant  choose  between  a  vertical  or  horizontal  antenna? 

•  Need  a  tow  noise  antenna  lor  160  meters? 

•  Want  to  desgn  an  antenna  but  don't  want  to  redo  tie  wheel? 

•  Need  a  program  lor  antenna  design  and  antenna  pJotting? 

•  Want  to  find  qui  rf  someone  else  has  sorveo  your  problem? 
■  Don'r  know  what  antenna  s  best  for  hamsals  or  others? 

•  Need  a  disguised  mobile  antenna  for  fre  tax? 

•  Want  a  cheap  automatic  antenna  coupler  Far  any  type  rig? 

•  Just  want  to  (earn  more  about  antennas? 

then  YOU  must  SUBSCRIBE  to    antenneX 


'  is  a  mnh-magazjne  tor  antenna  experimenters  from  the 
new  ham  to  the  Dili  roer  Tnem  is  sometfung  for  everyone  from 
ccrmputef -aided  design  to  reference  &bte  of  dJpofe  measwements 
to  a  question  and  answer  column  Everyone  wil  find  somethhg 
of  interest4 

A  one  year  subscription  s  only  S1 1  97  tar  Continental  USA  and 
possesions  St 7. 00  (or  foreign  surface  mail 

Send  your  subscription  to: 

antenneX 

P.O,  Box  8995  Dept.  19      Corpus  Christi.  TX  78412 
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Figure  3.  The  TX  line  plugs  into  BNC(5). 
BNC(5)  is  joined  to  BNC(4)  and  BNC  (6)  by 
$4 -wave,  72  ohm  impedance  matching  lines* 


special  bearings  to  fit  the  available  booms, 
and  T  didn't  relish  making  rotation  indicators 
to  show  the  axial  angle.  Neither  could  I  get 
the  extra  low-loss,  high-Q  special  switching 
coaxial  relays  to  mount  up  at  the  antennas  to 
do  the  change-over  switching.  However,  I 
still  wanted  a  system  with  which  I  could  test 
the  effects  of  various  antenna  polarizations 
for  myself,  I  decided  to  use  18  BNC  sockets 
mounted  on  a  panel,  with  the  sockets  se- 
lectable by  means  of  three  fly-leads  to  simu- 
late the  three  wiper-arms  shown  in  the  book: 
one  fly-lead  from  the  transceiver,  one  from 
the  vertical  antenna,  and  one  from  the  hori- 
zontal antenna. 

By  repositioning  the  two  antenna  fly-leads, 
I  could  easily  change  the  antenna  polariza- 
tion. This  enabled  me  to  halve  the  number  of 
BNCs  to  9.  I  now  had  a  simply -built,  inex- 
pensive unit  that  met  all  the  requirements  to 
carry  out  the  comparisons  of  the  various  po- 
larizations. 

The  unit  in  Figure  1  is  designed  for  70  cm. 
The  BNCs  are  50  ohm  chassis-mounting 
types.  A  copper  foil  skirl  is  pop-rj  vetted  to 
one  corner  of  the  BNC,  then  wrapped  around 
the  shield  of  the  coax.  Position  the  coax  as 
close  as  possible  to  the  BNC  in  order  to  main- 
tain a  constant  50  ohm  impedance,  You  can 
easily  check  the  impedance  by  leaving  a 
VSWR  meter  connected  in-line  while  trans- 
mitting low  power  through  the  polarizing 
unit.  Adjust  the  wrapping  of  the  skirt  to  ob- 
tain the  lowest  VSWR.  Copper  foil  is  also 
used  to  join  shield-to-shield  of  the  delay/ 
matching  line  between  terminals  7  and  8, 

I  measured  the  velocity  factor  of  the  coax 
with  a  dip  oscillator  at  146  MHz  (because 
I  do  not  have  a  438  MHz  dip  oscillator) 
to  establish  a  ^ -wavelength.  Then  I  cut 
this  in  three  to  get  the  correct  %-wavc  at 
438  MHz,  and  in  Afi  again  for  the  J4-wave 
line, 

The  Six  Positions 

PI  =  VERTICAL:  The  very  short  jumper 
(approx.  85  mm),  joins  TX  BNC(2)  to 
BNC(l),  The  fly-lead  from  the  vertical  anten- 
na is  connected  to  BNC(  1), 


V/2  50n  delay  line 


50  Jiff 


^ 


ioon,L 


50  A  [ 


\/A  ?$n  imp  match 


lOOnT      \/4   75A  i*p   Hatch 


U4  WAVE 


Figure  4.  The  TX  line  remains  in  BNC(5). 
However  t  the  vertical  antenna  now  plugs  into 
BNC(3)f  in  order  to  insert  the  14 -wave*  50 
ohm  delay  line.  The  horizontal  antenna  re- 
mains in  BNC  (6). 


P2  =  HORIZONTAL:  As  PI  above,  but 

now  the  fly-lead  from  the  horizontal  antenna 
is  connected  lo  BNC(1)+ 

P3  =  LHCP:  The  TX  plugs  into  BNC(5), 
BNC(5)  is  joined  to  BNC{4)  and  BNC{6)  by 
tf-wave,  72  ohm  impedance  matching  lines 
only.  See  Figure  3. 

P4  =  RHCP:  The  TX  remains  in  BNC(5). 
However,  the  vertical  antenna  now  plugs  into 
BNC(3)  so  that  you  can  insert  the  'A -wave,  50 
ohm  delay  line,  as  in  Figure  4.  The  horizontal 
antenna  remains  in  BNC(o). 

P5  =  45-degree  LINEAR  POLARIZA- 
TION: The  TX  plugs  into  BNC(8).  The  hori- 
zontal antenna  plugs  into  BNC{9)  to  connect 
to  the  7.2  ohm ,  VA  -wave  matching  line,  and  the 
vertical  antenna  plugs  into  BNC(7)  to  connect 
to  the  ^fc-wave  50  ohm  delay  line  in  series 
with  the  %-wave  72  ohm  matching  line. 

P 6  =  I35~degree  LINEAR  POLARIZA- 
TION: The  TX  remains  in  BNC(8)t  but  the 
vertical  and  horizontal  antenna  fly-lead  posi- 
tions are  opposite  the  P5  positions. 

Circular  Polarization 

What  is  circular  polarization?  it  is  where 

the  polarization  of  a  signal  is  constantly  rotat- 
ing about  its  axis.  You  can  achieve  this  with 
the  crossed  yagi  configuration  when  the  hori- 
zontal and  vertical  yagis  emit  the  same  signal 
90°  out  of  phase  (recall  thai  this  can  be  done 
wiEh  the  yagi  elements  physically  spaced  1/4 
wavelength  apart  and  fed  in  phase,  or  with  the 
elements  physically  spaced  in  phase,  but  fed 
1/4  wavelength  apart).  Circular  polarization 
is  compatible,  with  no  more  than  a  3-dB 
power  loss  with  either  vertical  or  horizontal 
polarization. 

A  circularly  polarized  antenna  system  is 
the  most  useful  single  configuration  to  have 
for  satellite  work.  The  antennas  on  our  most 
popular  satellites  (A-O-10,  A-O-13,  F-O-12) 
are  circularly  polarized,  and  the  linear  anten- 
nas on  the  other  birds  are  always  changing 
their  orientation* 

With  this  box,  however,  you  do  not  have  to 
make  do  with  just  one  configuration— you've 
got  six  to  choose  from.  No  more  having  to  put 
up  with  much  less  than  the  best  polarization 
matching  possible!! 
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PC  HF  FACSIMILE  4.0  $99 


*F—^W^V 


Actual  VGA  Screen  Photo 

The  best  computer  FAX  system  just  got  better! 

A  complete  facsimile  reception  system 

for  the  IBM  PC  or  Compatible.  Receives 

op  to  16  intensity  levels. 

Includes: 

Demodulator  80  Page  Manual 

Software  Tutorial  Cassette 

Frequency  List        Interpretation  Guide 
Features: 

Print  on  Epson*  or  HP  Laser  Jet 
Disk  Save,  Zooming,  Image  processing 
Unattended  Image  Capture  and  much  more 


Software  Systems  Consulting 
1303  S.  Ola  Vista,  San  Clemente,  CA.  92672 
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Look  at  our  iwKJti 
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"ON  WINDOW"   Line 


VHF 
(140  175) 

•  NoHote 

•  Easy  to  Mount 

•  Rugged 
m  Superior 

Performance 

•  Radiator  Snaps 

On  and  Off 

•  Compefitivety  Priced 


UHF 

(420-520) 

•  3  do  gain 

■  No  Hole 

•  Easy  to  Mount 

•  Rugged 

•  Superior 

Performance 

•  Radiator  Snaps 

On  and  Off 

•  Competitively  Priced 


CellularTrunking 
(800-895  MHz) 

•  3db  Cain 

•  No  Hole 

•  Easy  to  Mount 

•  Rugged  -  Goes  through  Car 
Wash  Without  Removal 

•  Superior  Performance 

•  Broad  Bandwidth 

•  Small  Size 

•  Competitiveiy  Priced 


CO*MUH*CAT*ON £  AH T£fW IAS ' 


*c 


3900-8  Rrver  Road 
Sthitef  PartUt-60176 
312-671-6690 


brings  imagination  and  innovation  to 

antennas and  has  been 

since  1948!! 
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A  New  Spectrum  Analyzer  From  AVCOM! 

The  newest  in  the  line  of  rugged  spectrum  analyzers  from 
AVCOM  offers  amazing  performance  for  only  $2t675, 

AVCOM'S  new  PSA-65A  is  the  first  low  cost  general 
purpose  portable  spectrum  analyzer  that's  loaded  with  fea- 
tures. Its  small,  battery  operated,  has  a  wide  frequency 
coverage  and  is  accurate  -  a  must  for  every  technician's 
bench.  Great  for  field  use  too. 

The  PSA-65A  covers  frequencies  thru  1 000  MHz  in  one 
sweep  with  a  sensitivity  greater  than  -90  dBm  at  narrow 
spans.  The  PSA-65A  is  ideally  suited  for  2-way  radio, 
cellular,  cable,  LAN,  surveillance,  educational,  production 
and  R&D  work.  Options  include  frequency  extenders  to 
enable  the  PSA-65A  to  be  used  at  SATCOM  and  higher 
frequencies,  audio  demod  for  monitoring,  log  periodic 
antennas,  carrying  case  (AVSAC),  and  more. 

Canl  wait  to  find  out  more  about  this  revolutionary  new  AVCOM  Spectrum  Analyzer?  Then  see  us  at  the  SPACE/STTI 
Las  Vegas  Show,  March  21-23,  THE  INTERNATIONAL  MOBILE  COMMUNICATION  EXPO  in  Las  Vegas,  March  29- 
31,  or  Dayton  HAMVENTION,  April  28-30,    Write,  fax  or  call  AVCOM  for  brochure  and  specifications  sheet. 


PSA-65A  display  of  270-770  MHz  JVRO  block  downconverter 
showing  SCPC,  digital  and  video  transponders. 


AVCOM 


BRINGING  HIGH 
TECHNOLOGY 
DOWN  TO  EARTH 


500  SOUTHLAKE  BOULEVARD  •  RICHMOND,  VIRGINIA  23236  •  804-794-2500 

FAX:  804-794-8284,  TLX:  701-545 


Hi  Pro  Repeaters 


MAGGIORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


VHF-UHF  REPEATERS 


SUPERIOR  RECEIVER  AND  TRANSMITTER  SPECIFICALLY  DESIGNED  FOR  REPEATER  SERVICE. 

ADJUSTABLE  TRANSMITTER  POWER,  FROM  1  TO  25  WATTS  MINIMUM  OUTPUT  WITH  EXTREMELY  COOL  OPERATION.— 
AUTOMATIC  BATTERY  BACK  UP  SYSTEM  CAPABILITY  WITH  BATTERY  CHARGING  AND  REVERSE  POLARITY  PROTECTION  — 
NOW  WITH  A  FULL  COMPLEMENT  OF  INDICATORS  AND  STATUS  LIGHTS.— 100%  DUTY  CYCLE— ADVANCED  REPEATER  SQUELCH 
NO  CHOPPING,  POPPING,  OR  ANNOYING  REPEATER  KEY  UPS  DURING  LIGHTNING  STORMS.— DIE  CAST  ALUMINUM  R.F. 
ENCLOSURES  —SMALL  SIZE  SVa  x  19  x  13  *— HIGH  QUALITY  LONG  LIFE  DESIGN. 


SEE  YOU 
AT  DAYTON! 

BOOTH 
#403 


AMATEUR  DISCOUNTS  AVAILABLE 
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R4V 


The  Hi  Pro  Receiver  is  the  hear!  nf  the  hi  Pro  Repe^er 
specifically  designed  to  commerce  specifications  for 
Repeater  service,  and  boasts  hagh  Q  mullr  tuned  circuits 
in  both  the  rt  and  escalator  stages  to  insure  tow  desense 
intprmo-d  and  spurious  along  wit h  choice  of  varying  <Jo 
greesol  M  se-ectiviiy  Superior  squelch  actum,  a  necessity 
for  Repeater  service,  e^lreme  sensttivily.  frequency  and 
thermal  stabilMy  This  receiver  not  only  can  he  used  as 
initial  receiver  but. also  Jo  replace  that  Iroublesome 
receiver  in  your  present  repeater.  Easily  adapis  to  any 
system  The  "-.mall  si*e  allows  for  easy  mounting,  even 
where  space  ts  at  a  premium  The  excellent  front,  end 
rejection  with  wide  dyamic  range  guarantees  excellent 
desense.  interned  and  spurious  response  rejection 

Advanced  squelch  circuitry  to  produce  mm.  squok:h 
chopping,  even  with  weak  signals  of  high  deviation,  such 
as-weak  mobile  or  rapid  fading  signals,  and  also  high 
electncai  noise  rejection,  such  as  eJec^icat  storms, 
i-gmnon  pulses  eic 


ASK  ABOUT  OUR  COMPUTER  CONTROL 
SYSTEM,  AND  MICROCONTROL  AUTO 
PATCH,  AND  REPEATER  KITS. 


Hi  Pro  Receivers 


FEATURES; 

•  High  sensitivity 

•  Superior  rejentinn 

•  Double  sided  rrtij  spec  0»-'O  fioerglass  boards 

•  Extremely  stable  operation 

•  Excellent  adjacent  channel  rejection 

•  Squelch  circuit  designed  lor  critical  repeater  use 

•  Small  Si2e 

•  Choice  of  passbanas 

•  Wide  selection  of  frequency  ranges 

•  Separate  open  collector  COR  output 

•  Separate  tone  control  squelch  inpu! 

■  Septate  lone  colter  output 

•  Discriminator  meter  oupui 

•  Signal  level  meter  oulpul 

•  Mult*  channel  capability  Up  lo  0  channels 

•  Mulhpie  VoUagn  Regulation 

■  Available  with  precision  grade  high  stability  crystal. 

•  Selectable  CO.S.  high  or  low  output 

■  1  year  warranty 


SPECIFICATIONS: 

Sensitivity: 

t2  dB  Smad  (£IA  Method)  0,25  uv 
20  dp  quieting  method  030  uv 

Selectivity: 

EIA  iwo  signal  rnelhod 
Standard  i    15  kHz       -80  dB 
h    30  kHz     -130  dB 
Optional  Narrow    - 15  KHz  -100  dB 

-30  KHz  -130  dB 

Spurious  Response:  -85  dB 

Intermodulation:    70  dB 

Modulation  Acceptance-  Si  an  darn   -  6.0  kHz 

Narrow    ^5,0  kHz 

Squetch  Sensitivity:  0  10  !o  0  20  uv 

Frequency  Response:    i  2  to  -3  dB  of  6  dB/Octave 
de-empha&fs  from  300-3000  Hz    1000  Hz  reference 

Audio  Output:   (lo  B  ohm  speaker)  2.0  watts  max. 
5L,:r  distortion  ai  1.5  watts  max 

Rf  input  impedance:   50  ohms 

Frequency  Range: 

V.H.F  130-150  MHz.  144-175  MHz,  220-250  MHz. 
U.H  F  406-450  MHz.  450-490  MHz 

Operating  Voltage:      11  to   -14  5  V.D.C. 

■  13.8  V.D.C  nominal 

Current:  90  mA  nominal  squelched 

Size:   3  h   W  *  6]a   L  x  1   H 

Duty  Cycle:    100%  at  60   C 

Operating  Temp.  Range:     30  C  In   -6D  C 

Meets  or  Exceeds  Ait  Published.  Specifications 


R4U 


Maggiore  Electronic  Laboratory 

600  WESTTOWN  RD.,  WEST  CHESTER,  PA  19382 

PHONE:  215-436-6051    TELEX:  499-0741-MEIC0    FAX:  215-436-6268 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


UNCLE  WAYNES  BOOKSHELF 


j4w  right,  a  'ready!  NQYf\  the  popular  electronics  and  amateur  radii* 
bnoks  you've  been  hounding  poor  aid  Uncle  Wayne  /or  are  here! 
Now  you  can  buiitt  up  your  hum  shuck  library  with  these  soft-cover 
favorites.  .  . 


The  ft*oiruiL'r>  Itaui/llmiiK  nr 

AMATEUR 
RADIO 


4  hi  huhr 


-  The  packcl  Radio  Handbook 

by  Jonathan  L.  Mayo  KRJ7 

"  .an  excellent  piece  of  work,  Well 
worth  rending  for  both  ibe  experienced  and 
the  new  packetcer , .  the  definitive  guide  io 
amateur  packet  Operation," 

-Cwvn  Reedv  WIBF.L  QnJv  £14.95 


•The  Beginner's  Handbook  of  Amateur 

Radio*- 2nd  Edition  by  Clay  fjii-fer 

Combines  theory  and  practice  in  an  cosy- 

to-undcr  stand  format,  end  provides  infn-r- 

mution  For  Choosing  and  installing  radio  receivers  and  transmitter^ 

amentias,  transmission  lines,  and  test  equipment  400  pages.  291 
illustration*  £14*95 

•DX  Power:  Effective  Techniques  tof  Radio  Amateurs 

by  Eugene  R.  Tilton  K5RSG 

256  pages,  10  jtlu^t rations  $10. QO 

•TIkj  Magic  of  Ham  Radio  Ay  Jerry  S wan  k  W&flXR 

The  next  time  you  want  lo  .gel  someone  intended  in  hamming,  (end 
'cm  a  copy  of  Jerry's  fascinating  book.  We've  had  j  fantastic  histor\ . 
helped  in  nil  sorts  of  emerge  nciev  ulii  m  Aniartic  exploration.  How 
about  donating  one  of* the se  to  your  loeal  school  library"'  Special  S3. 95 


TRANSMITTER 
HUNTING 


•Transmitter  Hunting:  Radio 
Direction  Find!  ngS^mpli  bed 
by  Joseph  D  Moell  K§QV  and 
Tltomas  S.  Curiee  WB6UZZ 

336  pages.  248  illustrations 

$17.95 


•  RTT V  Today  by  Da  ve  Ingram  K4  TWJ 

The  new  and  only  up- to  date  RTTY  bouk  in  existence.  Covers  all 
facet?;  of  RTTY— RTTY  and  Home  Computers— most  comprehensive 

RTTY  guide  ever  published.  Fully  illustrated.  A  must  for  RTTY  fans. 
112  pages.  $8.95 

■Shortwave  Clandestine  Confidential  by  Gerry  L.  Dexter 

Fascinating  reading—  new  boo*  covers  all  clandestine  broadcastings 
country  by  country;—  iclls  Frequencies,  other  unpublished  informa- 
tion—spy — tnsu  rgent s  —freedom  ftghte  rs— 


rebel— anarchist  radio— secret  radio-- coy- 

er  s  a  1 1 .  Cu  rre  nt  pu  hi  icalion ,  84  pages  18-95   ht  #«&& 


^ 


u**f^mm®tt&> 


•  19B9  Passport  to  World  Band  Radio 

fry  International  Broadcasting 
Services,  Ltd. 

You  can  have  the  world  at  your  Tinge rti pi. 
You'll  gel  the  latest  station  and  time  grids, 
the  1989  Buyer's  Guide  and  more-,  416 
pages.  $14.95 

•Shortwave  Directory       by  Frank  Baylin 
A  complete  directory  listing  all  domestic 
and  foreign  station  frequencies  data  from  1  6  MH>.  to  .10  MHz.  Over 

6,000  listings  ot  Air  Forces,  Navies,  Army,  energy,  emergency  .  spy  t 
smugglers,  piratevelandcstines,  aero  Federal  space,  Interpol  and  many 
more  servicer.  Covers  all  types  of  transmission  modes.  SSB,  RTTY. 
FAX.  CW  and  AM.  517.95 


*Th*  Digital  Novice 

hyJimGruhbsK9Ei 

Vour  guide  to  the  fascinating 
worlds  of  communication  that 
have  lusl  Opened  for  ibousatids 
of  amateur  radio  operators.  Mou  you  can  learn  arxuii 
everything  from  Morse  code  to  the  latest  in  packet  radio 
technology.  SB.  95 


THE 


*The  Hidden  Signals  on  Satellite  TV 

by  Thomas  P.  Harrington  and  Bob  Cooper  Jr, 

New  book  shows  and  tells  how  to  lune  in  the  many  thousands  of 
Telephone,  Data,  TelexT  Teletype,  Facsimile  Signals  on 
most  of  the  TV  Satellites,  covers  equipment.  hook-ups. 
where  to  Lime.  Onl)  book  covering  these  secret  signals 
on  the  satellites,  plus  all  subcarriers.  234  pages   $19,95 


•GGTE  Morsti  Tutar 

Floppy  disk  for  IBM  KT,  XT,  AT  and  compatibles. 
Learn  the  International  Morse  code  or  improve  your 
capabilities.  Oni:  diskette  will  take  you  from  beginner 
through  extra  class  in  easy  self- paced  lesions-  Standard 
or  Farns worth  mode.  Code  speeds  from  \  to  over  100 
words  per  minute,  S20hO0 


:     - 


UNCLE  WAYNES 

CODE  TAPES 

We've  had  so  many  phone  calls  from  people 
wanting  mir  famous  73  code  tapes  that  we've 
decided  to  bring  Them  hack! 


Genesis 


$5.95 


5  wpm -This  is  the  beginning  tape,  taking  you 
through  the  26  letters,  10  numbers  and  necessary 
punctuation,  complete  with  practice  every  step  of 
the  way.  The  ease  of  learning  gives  confidence 
even  lo  the  faint  of  heart, 


The  Stickler 


$5.95 


6+  wpm -This  is  the  practice  tape  for  those  who 
survived  the  5  wpm  tape,  and  it's  also  the  tape  for 
the  Novice  and  Technician  licenses.  It  is  com- 
prised of  one  solid  hour  of  code.  Characters  are 
sent  at  13  wpm  and  spaced  at  5  wpm,  Code  groups 
are  entirely  random  characters  sent  in  groups  of 
five— definitely  not  mernorizabie! 


'Back  Breaker 


$5.95 


13+  wpm -Code  groups  again,  at  a  brisk  13  + 
wpm  so  you'll  be  really  at  ease  when  you  sit  down 
in  front  of  a  steely -eyed  volunteer  examiner  who 
starts  sending  you  plain  language  at  only  13  per. 
You'll  need  this  extra  margin  to  overcome  the 
sheer  panic  universal  in  most  test  situations 
You've  come  this  far,  so  don  t  get  code  shy  now! 


"Courageous" 


$5.95 


20+  wpm  -Congratuial ions!  Okay,,  the  challenge 
of  code  is  what's  gotten  you  this  tar,  so  don't  quit 
now.  Go  for  the  Extra  class  license.  We  send  the 
code  faster  than  20  per.  It's  like  wearing  lead 
weights  on  your  feet  when  you  run;  you'll  wonder 
why  the  examiner  is  sending  &o  slowly! 


WHAT! 


An  OM  of  yours  borrowed  a  prized  copy  of 
73,  and  now  it's  among  the  missing.  Let 
Uncle  Wayne  help  restock  the  issues  in 
your  almost  complete  73  yearly  volumes 
from  July  1 980  to  the  present. 

Write  us  today  for  the  copies  you  need 
from  July  1980  to  the  present  only.  Sorry, 
but  we've  sold  out  all  but  a  few  collector's 
copies  prior  to  July  1 980. 

JULY  1980  to  present. . .  $4.00  each 

including  postage  and  handling 


byJimGmbbsK9El 

Commodore  computer 


•  The  Commodore  Ham's  Companion 

160  pages  of  useful  informal  ion  on  selecting  a 
for  the  nam  shack,  where  to  find  socialized 
programs  the  Commodore- packet  connec- 
tion, and  more!  S9,95 

+ Master  Handbook  of  1DQ1  Circuits— Solid  - 
State  Edition  by  Kendall  Webster  Sessions 
With  this*  outstanding  reference  in  hand, 
electronics  hobbyists  and  profcuioniiiSMi'iLl 

never  have  id  search  Tor  schematics  again. 
Completely  updaied.  the  hook  is  thoroughly 
indexed  and  all  1001  circuits  arc  clearly 
illustrated,  420  pages  $1P.!*5  soft  cover 


-World  Press  Services  Frequencies 
(RTTY)  by  Thomas  Harrington  W&QMV 

A  comprehensive  manual  covering  Radioteletypc  news  mo  tutoring 
contains  all  information— antenna,  receivers,  terminal  unit*,  plus  three 
extensive  frequency  lists-  Covers  65  World  Press  Services,  broadcast- 
ing in  English.  "The  Original  Press  Bonk. '"  84 pages.  SH.«5 

•  Radio  Handbook,  aSrrJ  EdWon  William  t.  Orr  W6SAI 

I,  third  cover  only)  This  hook  is  lilted  with  840  pages  of  every  thing  you 
wanted  lo  fembw  about  radio  communication  You  will  get  an  in  depth 
>tudy  of  AC/ DC  fundamentals,  $HRt  aniennas.  amplifiers,  power 
supplies  and  more.  $29.95 

•  Basic  AC  Ci  rcuits  by  Stanley  R,  Fulton/John  Rawlins 
A  slop  by  step  approach  for  the  beg  inning  student  Technician  or  engi- 
neer. Covers  concepts,  lerm&and  mathematics  required  in  understand 
AC  circuit  problems  in  an  easy  lo  read  format.  $24,95 

■Easy-up  Anttnnas  tor  Radio  Listeners  and  Hams     by  Edward  M.  Noll 

Would  you  like  to  learn  how  it)  const  met  low-cost,  easy -IOH3  reel 
antennas?  Easy- Up  Antennas  will  help  you  do  just  thai.  $16.95 


*  Forest  Minis'  Circuit  Sc-rapbook  II  by  Forrest  M.  Minum,,  tit 

Frnm  the  articles  tn  I  his  book  you  will  learn  hnw-to  information  thai 
will  enahle  you  to  experiment  with  MOSFET.  analog  and  digital 
circuits,  laser  diodes  and  opm  electronics!  $19.95 


CBTOTEN 

72  bias  led  ibr  way  on  CB-to- 10  meter  conversions  Take 
advantage  of  our  offer  (o  help  you  jjel  on  10  melius  tx'fory  the 
suospols  peak  again   li  s  c:asy  and  SAVfrs  you  money! 


P    Tilk- 


Issue 


l  Ba  udp  la  n  and  Crystal  tltfd 

.!  Comverijion  D^(s 

\  Radio  Shack  TKC 47 

4  E.F  Johnsoo  Messenger  12JSA 

<■>  A  n1  e  n  n  a  Suj^est  i  ons 

7  Radio  Shack  Realistic  TKi'  II 

H  The  I'ltliliijom  I 

y  Ho  w  a  be  ml  SS  H  Co  n  ve  rsion  s? 

10  Radio  Shack  TRC  !  I  ami  TfU.-7a 

1  ]  Radius  hue  k  Real  isi  ic  M  i  n  i  2  .^ 

12  ]Ey-H;ini;c6MlA  , llv -Gain! 

13  KraLioKCB-23tL>B 

14  Latny.-i  u-lVl^i. SSB-73 

1 5  Radio  Shack  Realistic  TRC  452 
1 1 ;  C  B  W  a  I  k  j  e  Ta  J  kit:  C'o  n  v  lts  i  on 

17  ShijrpMiidflCB  >iii!iA 

1 8  SBE  Siiit-bandtT  111  and  Pace  123A 

1 9  M  id  la  n  d  I  :i  ■  6  8  2C  a  »d  Other  PL  L  Ri  ys 
2d  La  fayettc  SSB-  7  5  and  SSB- 1  DO 

21  Roycel'ftSS 

22  Johnson  Viking  352 

23  C-Btu  Li'FM  •  Fan  I 
2 J  CH  lo  tOFM-Piirtlt 
25  More  Talk  Power  lor  the  TRC- 1 1 
2f\  Sea  r  i  RofldTa  I  ker  4U 
27  Penney  s  SSB  Rig 
2K  Th  e  ft  '■>  I y-  Fa k  s  ail-Channel  C B  Board 

29  The  Co  bra  132 

30  ttcwl.ilr  tar  S:SRCB  Rigs 
ti  Double  Vour  Channels  in  S^R  Conversions 
12  On  Ten  FM 

I )  Put  r  i„ii  Hy  Gflrri  CB  Board  to  Use 

34  Pea k i n g aj^d  T wea k i n ^  tl y ■  G ai n  Boards 

J5  CBtoCW'iHy-Gainl 

ih  Maxmwim  Modulation  tor  CB  Conversions 

37  Beef  Up  YourCB-lo-CW  Conversion 

i&  Add  a  Digital  Readout  to  Your  CB  Cunvrirsion 

^-nd  ill  On  for  the  first  ardcle  and  SI. 50  each  thereafter  Just 
■  ■hiKise  the  article  numbers  and  call  with  a  credit  card  number 
or  send  a  theck  or  money  order  to:  CB  fr>  Ten  73  Amau^nr 
Radio  Maganfie,  WQE  Center  PMarhtfiruugh  \<H  03J5S  \603- 
r>25-42Gl). 


May  77 
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|ul77 
Jul  77 
Jul  77 
Oct  77 
Due  77 
Feb  73 

Jul  7h 
.-Uii;7B 
Sep  7fi 
Sep  7S 
Oct  78 
X»v  7B 
Nov  7B 
S;>:  7R 
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jail  :--i 
May  79 
Jun  79 
N!ov  79 
Nov  79 
Jaji  B0 
FebftO 
MarfiO 
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Apr  m 
Jun  SO 
Jul  SO 
Jul  SO 
JulSli 
Aug  80 
Sep  SO 
Mar  82 
Jul  82 
Dee  &2 
Feb  S3 
Feb  S3 


IINCLE  WAYNES  BOOKSHELF 


•Rral  Book  of  Modem  Electronics  Rjr  Projects  Edited  by  Art  Satsbtrg 
Looking  for  a  way  \o  have  fun,  increase  your  technical  cxpertiie,  urni 
save  money  -  all  anhc  same  time?  This  unique  compendium  chock-tull 
of  projects  will  sho*  vol  ho*   S  19.95 


$4  Troubleshooting  a.  Afpa*  Gwde 


If/  Robert  C  Brtnntr 


This  book  will  guide  yoti  srep  by  sxcp 
through  ihe  cnmpEriities  of  making  simple 
rcpar  ra  la  your  Commodore  64  S 1 9 , 95 

•C64H  2B  Program*  for  Amateur  HjkHo  & 
Gectromci  by  Joitph  J.  Ctft 

The  electronics  hobby  ui.  prog  rammer,  en 
gtneer  and  technkun  will  ciuo>  the  tufc- 
onenfed  programs  for  amateur  radio  and 
dectroniev  rn  xh«  book  114,95 


■Fu  n  Way  Irtlo  Electronic*  by  Dkh  Smith 
This  3  volume  sericv  features  inircduLiory 
project  lor  beginning  e]ectmn.it%  cnlhusi- 
ms&.  $9.95  ea. 

•Vol  1  include*  20  projects  on  bavic  material*  and  tool*,  component 
dficnpcwui  and  a  |unJe  to  succciaful  project* 

•Veil  give*  20  pnijccu  covering  topkii  hkM  a>  *okknng  cmoo  circuit 
boards.  utinf  multimeters  and  reading  cm" mi  diagrams 
•Vol 3  cowers  advanced  prujectv  Investigating  integrated  circuits,  con- 
structing PC  boards  unci  building  u  mini  synihesizer. 

•Basic  ElectrKTity/EJettropics  by  Robert  f(.  ManvtUc 

tn  thn  havK-  electric  it)  etecvufliCi  Knet  of  letihooL*  a  modem  p 
grammed  formal  is  toed  in  proem  the  mal&nai  in  a  fafpeai  and 
ea&y-to-tindertLind  may.  SI  1.95  ra 
•Vol  l  inti  ixluees  the  vtudertf  to  I  he  basic  concept*  of  circuit  fundamen- 

u4i 

•vol  a  (How  AC/DC  Circuits  Work>TNs  vnlume  build* oo  the  basics. 
1 1  give*  detuilcd  in  ("on  nut  ton  on  ecrics  and  parallel  circuits:  effects  nn 
inductance  capacftine*  dud  i  ran  si  firmer  action 


•Crash  Course  In  Electronic*  technology  by  Louis,  E.  FrenteK  Jr. 
With  a  proven  format  of  programmed  inst ruction,  ihisi  book  (cache* 
you  the  basics  of  electric  My  and  electronics  ro  a  siep-by  step»  u*y-to- 
undcrsiand  fashion- 131-95 


•Sofad-Sla**  Projecta  Vou  Build  b?  Rudolf  f-  GmfGtaezrJ.  What™ 
Have  jtm  searched  for  challenging  trwivalive  projects,  irruginamelY 
designed  jod  skillfully  debugged  to  <diirai- 
\aic  yojirowft  creative  thtnJcOTg?  If  so*  this 
book  wa>  written  for  yiHif  $10,95 


■The  555  Timer  AppUcatiorm  Sourcebook 
with  Experiments  by  Howard  M  Berlin 
Thin  boos,  »  about  the  555  tuner  It  will 
■*h*>»  y<m  bom  id  live  it  b>  itself  and  with 
other  w>Ik1  state devkes.  59.95 

*IC ihsfft Casebook      A>j  Jo\*ph  J  Can 

Thi\rrtjok  wiiii  wriUcn  ior  eleLtniriiL^  hob- 
byisft  i"  pmvLdc  inistjjril  into  haw  pracli- 
callCswofk  in  aciuul  circuits    SI 2.95 


•  1 71 *C  Designs  &  Applications  by  Robert  Mendehon 

jied  circuits  used  in  the  design  of  elecxrocuc  devices  ate 
linear  iCv  This  book  provide*  a  complelc  Lindenundtng  of  thcte 
circuits    112.95 


*Sftortw«ve-  Ra*o  listening  *  tin  the  Expert*  by  Gerry  L,  Dexter 

Do  you  sir  for  long  hours  m  front  of  a  radio  receiver  listening  to  faint 
soundi  and  noises11  Then  vou"re  a  SWL'er  or  DX'er.  and  >nu  can 

probablv  use  soriK  help.  WJ..95 


•MaslvflngPacaal  fladio:  The  Handa-oo  Guide 
Packet  radio  is  lite  hottest  t  most  rapid  K 
ex  pending  area  of  amateur  communica- 
tioov  Written  for  the  amateur  enthusiast, 
mscermg  Packei  Radio  till  put  you  on 
the  tuning  edge  of  ihi*  digital  commum 
CMJOttl  revolutton  SI 2.95 

•A&C'solEteclromcs  hyEaHJatuh  Wotrn 
Wriiiai  for  anyone  warning  to  learn  |hc 
basics  df  ciectrom \ ,  this  is  a  comprehen- 
sjve.  well  illustrated  look  at  the  funda- 
mentals of  electronics  and  electron n, 
upplis  Jtioni  SI2>95 


by  Dave  Ingram  K4TWJ 


THE  WORLD 

Is  Yours  for  only 

$4.00 


l*rc?&Jr^7>>*£v 


Yes,  places  you've  never  even 
heard  of!  Nearly  400  DX  coun- 
tries gleaned  from  the  Awards 
Lists  of  dozens  of  IARU  mem- 
bers—more countries  than  any 
other  map  available  anywhere! 
ARRL's  DXCC  map  doesn't  even 
come  close! 
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$14.95    | 

I 
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$10.00 

$17,95 
$  9,95 
$  9,95 
S  19.95 

$  8,95 
$  8.95 
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$19.95 
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..  ....$21.95 
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$12.95 
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$  3.95 

$14.95 
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You  may  order  by  mail,  telephone,  or  fax.  All  payments  are  to  be  in  U.S.  funds.  Please  add  $2,50  for  shipping  and  handling  for  all  orders 
except  **CB  to  10"  and  Back  issues  of  73  Magazine .  Allow  3  weeks  for  delivery. 


Name 


Street  Address 


City 


DAE 


□  MC 


State 
DVISA 


Zip 
DCheck/Moncy  Order 


Card# 


Expiration  Date 


Telephone:  (603)  525^*201 ,  FAX:  (603)  525-4423 

Mail;  73  Magazine,  Attn.  Uncle  Wayne,  Forest  Road,  Hancock,  NH  03449-0278 


uniden 


® 


$l$l$M$iiii 


$12, 
Scanner  Sale 

Uniden  Corporation  of  America  has  pur- 
chased the  consumer  products  line  of  Re- 
gency Electronics  Inc.  for  $12,000,000.  To 
celebrate  this  purchase,  were  having  our 
largest  scanner  sale  in  history*  Use  the 
coupon  in  this  ad  for  big  savings.  Hurry„.offer 
ends  September  30,  1989. 

*•*  MONEY SAVING  COUPON*** 

Get  special  savings  on  the  scanners 
lisle*}  m  this  coupon.  This  coupon  must 
be  included  wtth  your  prepaid  order 
Credit  cards*  personal  checks  and  quan- 
tity discounts  are  excluded  from  this 
otter.  Ottar  valid  only  on  prepaid  orders 
matted  directly  to  Communications  Elec- 
tronics Inc.,  P,0,  Bom  1045-Dept.  UN  16, 
Ann  Arbor,  Michigan  481 06- 1 04  5  U.S.  A 
Coupon  expires  September  30,  f989, 
Coupon  may  not  be  used  in  conjunction 
with  any  other  offer  from  CEt.  Coupon 
may  be  photocopied  Add  $11.00  tor 
shipping  in  the  continental  US.A 

Regency  TS2-T $259,95 

Regency  INF5*T „..$79, 95 

Regency  R2060-T1 $114.95 

Regency  UC1 02«T $1 09.95 

Regency  RH606B-T $419.95 

Regency  RH256B-T...,> $294,95 
Bearcat  200  X LT-T  ......  $249,95 

Bearcat  1Q0XLT-T $184.95 

Bearcat  SOOXLT-T ......  $24995 

Uniden  HR2510-T $229.95 

Uniden  PRO500J>T1 $32.95 

1^***  VALUABLE  COUPON  •  **• 

Bearcat?  760XLT-T 

List  price  $499  95/CE  price  $244.95,  SPECIAL 
12-BmncL  100  Chmnnmt  *  Cryetafies*  e  AC/DC 
Frequency  range;  2&-S4, 1 18-174, 406-5 12, 8Q&956  MHz. 
Excludes  823  98  75*849  0125  ana  86$  96 75  894  0125  MHz. 

The  Bearcat  760XLT  has  100  programmable  chan- 
nels organized  as  five  channel  banks  for  easy  use. 
and  12  bands  of  coverage  including  the  800  MHz, 
band  The  Bearcaf  760XLT  mounts  neatly  under 
the  dash  and  connects  directly  to  fuse  block  or 
battery.  The  unit  also  has  an  AC  adaptor,  flip  down 
stand  and  telescopic  antenna  for  desk  top  use.  6- 
5/16"  WxlVHx  7*"  D.  Model  BC  590XLT-T  is 
a  similar  version  without  the  600  MHz,  band  for 
only  $194.95  Order  your  scanner  from  CEI  today, 

NEW!  Regency®  Products 

R4Q30-T  Regency  200  ch,  handheld  scanner  ....  $254  95 

H4020-T  R&gency  100  ch   handheld  scanner SI  9995 

R4Q1 QrT  Regency  10  channel  handheld  scantier  i.  .  $1  14.95 
RT  SOO-T  Rege n ey  1 00  channel  mobi le  scan  n er        S^  44  95 

P2QQ-T  Regency  40  channtl  CB  Motwie S3B  95 

P110-T  Regency  40  channel  CB  MoCiie-       . -, $56  95 

P220-T  Regency  40  channel  CB  Mobile  S79  95 

P300-T  Regency  40  channel  SSB  CB  Mobile  S 1  37.95 

P400-T  Regency  40  channel  SSB  CB  Base  $  1  74  95 

PR1  00-T  Regency  visor  mount  radar  detector (54.95 

P  HI  ^O-J  Regency  "Passport"  size  radar  detector . .  .S1 14.95 
PHI  20*  T  Regency  "rotero"  size  radar  detector  s  1 44  95 
MPS1  OOXhrT Regency  40  Ch.  marine  transceiver  .  $139195 
M  P55 1 0XL-T  Regency  60  Ch.  marine  tr  ansc  ewer  ■  $  1 59-95 
MPAOOOXL'T  Regency  60  Ch  mannetr a nscervef  5209  95 
MP2OO0XL-T  Regency  handheld  manne  trans.         Si  89  95 

Regency®  RH256B-T 

List  price  S79995/CE  price  $299*95/SPECIAL 
f  0  Chmnnmi  •  26  Wait  Transcmivmr  •  Priority 

The  Regency  RH256B  is  a  six  teen- channel  VHF  land 
mobile  transceiver  designed  to  cover  any  frequency 
between  150  to  162  MHz.  Since  this  radio  is 
synthesized,  no  expensive  crystals  are  needed  to 
store  up  to  1 6  frequencies  without  battery  backup. 
All  radios  come  with  CTCSS  tone  and  scanning 
capabilities.  A  monitor  and  night/day  switch  is  also 
standard.  This  transceiver  even  has  a  priority  func- 
tion The  RH256  makesan  ideal  radloforany  police 
or  fire  department  volunteer  because  of  its  low  cost 
and  high  performance  A6C  Watt  VHF  150-162 
MHz.  version  catted  the  HH6068-T  is  available 
tor  $429.95  A  UHF  15  watt.  16  channel  version  of 
this  radio  called  the  RU1S6B-T  is  also  available 
and  covers  450^482  MHz.  but  the  cost  is  S454  95. 


***  Uniden  CB  Radios    •  •  • 

The  Uniden  line  of  Citizens  Band  Radio  transceivers  is 
styled  to  compliment  other  mobile  audio  equipment 
Uniden  GB  radios  are  so  reliable  lhat  they  have  a  two 
year  limited  warranty.  From  the  feature  packed  PRO 
81QE  to  the  31 OE  handheld,  there  is  no  better  Citizens 
Band  radio  on  the  market  today. 

PRQ31  Of -T  Uniden  40  Ch  PortaW*.' Mo&ile  CB  .  583.95 

PR0330E-T  Uniden  40  Ch.  Remote  moun!  CB  Si 04  95 

PRO500  r>T  Untden  40  Channel  CB  Mobtf*  .  .  538  95 

KARATE-T  Umden  40  channel  rescue  radio  S53  95 

GftANT-T  Untden  40  channel  SSB  CB  mobile .  .  5166.95 

MADISON-T  Umden  40  channel  SSB  CB  baae  £244.95 

PC1  22-T  Untden  40  channel  SSB  CB  mohile  $1 19,95 

PR051 OXL-T  Umden  40  channel  CB  Mobile. .    ,  $38.95 

PRO520XLT  Uniden  40  channel  CB  Mobile  556  95 

PROS30XL-T  Uniden  40  channel  CB  Mobile  $79-95 

PR  O540  E-T  Untden  40  C  nan  n e  I  C  B  Mob  i  ie  59  7 . 9  5 

PR0640  E-T  Uniden  40  channel  SSB  CB  Mobile  S 1  37  95 

PRO710E-T  Umden  40  channel  CB  Base  51 19  95 

PR061  OE-T  Umden  40  channel  SSB  CB  Base  S 174  95 

•  *  •  Uniden  Radar  Detectors*  •  • 


CEI  today 

.5184  95 

$99.95 

5114  95 

5144  95 

S54  95 

S7495 


Byy  the  finest  Untden  radar  detectors  trom 

TALK1R-T  Umden  1  a  Iking  radar  detector 

RD7-T  Uniden  visor  mount  radar  detector 

fiDfl-T  Untden   Passport1"  size  radar  detector  . 
RO&XL'T  Uniden  "micro"  size  radar  detector 
RD25-T  Umden  visor  mount  radar  detector , 
RD500-T  Uniden  visor  mount  radar  detector. 

Bearcat®  200XLT-T 

List  price  S509.95/CE  price  $254.95  SPECIAL 
f  2-Bmnd,  20Q  Chmnnmt  •  BOO  MHz.  Handheld 
Search  m  Limit  •  Hold  •  Priority  •  Lockout 
frequency  range:  29*54,  1 18174.  406-512,  806-956  MHz 
Excludes  823.9875-849  0125  and 888  987$  894  0125  MHz 
The  Bearcat  200XLT  sets  a  new  standard  for  hand* 
held  scanners  in  performance  and  dependability. 
This  full  featured  unit  has  200  programmable 
channels  wtlh  10  scanning  banks  and  12  band 
coverage  ft  you  want  a  very  similar  model  without 
the  800  MHi.  band  and  100  channels,  order  the 
BC  100XLT-T  for  only  $189.95.  Includes  antenna, 
carrying  case  with  belt  loop,  nj-cad  battery  pack, 
AC  adapter  and  earphone.  Order  your  scanner  now. 

Bearcat0  800XLT-T 

List  price $549.95/CEprice*259i95/SPECiAL 
1  2- Band,  447  Chmnnmi  •  No-crystal  scanner 
Priority  control  •  Smarch/Scmn  »  AC/DC 
Bands:  29-54,  1 18-174,  406-51 2,  806  912  MHz. 
The  Uniden  600XLT  receives  40  channels  in  two  banks. 
Scans  1 5  channels  per  second,  Size  9%,h  x  4W  x  1 2Va ." 
If  you  do  not  need  the  600  MHz.  band,  a  similar  model 
called  the  BC  210XLT-T  is  available  for  Si  78.95 

Bearcat®  1 45XL-T 

List  priceS189, 95/CE  price  $94. 95/SPECIAL 
lO*Bmndt  ie  Chmnnmi  •  Mo-orymtmi  meonnmr 
Priority  control  *   Wmmthmr  me  arch  •  AC/DC 
Bands;  29-54,  136-174,  4Q$-$12  MHz, 
The  Bearcat  145XL  is  a  16  channel,  programmable 
scanner  covering  ten  frequency  bands.  The  unit  features 
a  built-in  delay  function  that  adds  a  three  second  delay 
on  all  channels  to  prevent  missed  transmissions  A 
mobile  version  called  the  BC530XLT-T  featuring  pri- 
ority, weather  search,  channel  lockout  and  more  is 
available  for  594. 95  CEI's  package  price  includes 
mobile  mounting  bracket  and  mobile  power  cord. 

President®  HR2510-T 

List  price  $499, 95/CE  price  S239.95/SPECIAL 
10  Motor  Mobltm  Tranacmlvmr  •  Dlgltmt  VFO 
Full  Bond  CovmrmQa  •  All- Mode  Operation 
Backttt  liquid  cry atml  display  m  Auto  Squelch 

M9T  •  Proprogrmmmmd  10  KHz.  Chmnnmt* 

frequency  Coverage  2&QQQ0  MHz.  ro  29  6999  MHz 

The  President  HH25 1 0  Mobile  1 0  Meter  Transceiver 
made  by  Uniden,  has  everything  you  need  for 
amateur  radio  communications.  Up  to  25  Watt  PEP 
USB/LSB  and  25  Wat!  CW  mode.  Noise  Blanker. 
PA  mode.  Digital  VFO.  BuHHn  S/BF/MOD/SWR 
meter  Channel  switch  on  the  microphone,  and 
much  more!  The  HR25 10  Eetsyou  operate  AM,  FM. 
USB,  LSB  or  CW.  The  digitally  synthesized  frequen- 
cy control  gives  you  maximum  stability  and  you 
may  choose  either  pre-programmed  10  KHjl  chan* 
nel  steps,  or  use  the  built-in  VFO  for  steps  down  to 
100  Hz.  There's  aiso  RfT  (Receiver  Incremental 
Tuning)  to  give  you  perfectly  tuned  signals.  With 
receive  scann  ingp  you  can  scan  50  channels  in  any 
one  of  four  band  segments  to  find  out  where  the 
action  is.  Order  your  HR2510  from  CEI  today 


*  *  •  Facsimile  Machines  &  Phonos  -kirir 

FAX33Q0-T  Paciei  fen  machine  with  phone  Si. 099  95 
XE750-T  untden  Cordless  Phone  with  speaker        SG9  95 

X  E  550-  T  Un  iden  Cordless  Phone  . ....  <♦, $79.95 

XE300-T  Uniden  Cordless  Phone ..........  $69  95 

*  *  *  Ex  tondod  Sorvlco  Contract  •  •  * 

If  you  purchase  a  scanner  CB,  radar  detector  or  cordless 
phone  from  any  s tor e  i n  i he  U  S  or  Canada  within  the  Lest  30 
flays,  ythi  can  get  up  to  three  yee/s  o*  extended  sendee 
Contract  from  Warrantee  h  This  service  extension  pian  begent 
after  the  manutaclurers  warranty  eipirtis  Warrant ech  wiH 
perform  all  necessary  labor  end  will  not  charge  tor  return 
shipping.  Extended  service  contracts  are  not  refundable  and 
apply  only  to  I  he  original  purchaser  A  two  year  6*1  ended  con- 
tract on  a  mobile  or  base  scanner  is  $29-99  and  Ihree years  la 
£39,99.  For  handheld  scanners,  2  years  is  £59  99  and  3 
years  is  579.99.  For  radar  detectors,  two  years  is  £2  9  99.  For 
CB  radios  2  years  »s$39  93,  For  cordless  phones,  3  yean  is 
£34,99  Order  your  extended  ten/ice  contract  today 

OTHER  RADIOS  AMD  ACCESSORIES 

6C55XLT*T  Bearcat  10  channel  scanner  . .  .  $1 1 4,95 

BC70XLT-T  Bearcat  20  channel  scanner.  $1 59  95 

BC175XLT-T  Beareet  16  Channel  scanner . .   $156  95 

R2060-T  Regency  60  channeJ  scanner. .......     .  Si  49.95 

TS2-T  Regency  75  channel  scanner.  S3B9  95 

UC102-T  Regency  VHF  2  ch.  1  Walt  transceiver.  S1 14  95 
BPS5T  flegencj^  16  amp  reg.  power  supply  Si  79  95 

BP205-T  Ni-Cad  bati  pack  for  BC20C/BC1 OOXLT  .  S49  95 
B&T  12  V  AA  Ni-Cafl  batteries  iset  of  e»ght  , ,  Si 7  95 

FBE-T  Frequency  D»rectory  for  Easlatn  USA,  Si  4  95 

FBW-T  FtftQuency  Onectory  for  Western  U.S. A. $14.95 

RFD1  -T  Great  Lakes  Frequency  Directory        Si  4  95 

RF02-T  Uew  England  Frequency  Directory  . .  S  14.95 

RF03-T  Mid  Atlantic  Frequency  Directory       S \ 4  95 

RFD4-T  Southeast  Frequency  Directory     $1 4.95 

HFOS-T  N  W4  Northern  Plains  Frequency  Dir  .  .114,95 
ASO-TAif plane  Scanner  Directory.  .Si 4. 95 

SflF'T  Survival  Radio  Frequency  Oirectofy  .  .11 4  95 

TSG-T  "Top  Secrer  Registry  of  U  S  Govt  Freq.     .  Si 4.95 

TTC-T  Tune  in  on  telephone  cabs $1 4.95 

C  B  NT  B  >  g  CB  H  andbooK/  AM/FM/  F  reeba  nd  5 1 4  95 

TIC-TTecnniquesfOf  InierceptingCommuntca^ons    .   S14  95 

RRF-T  Railroad  frequency  dfrectory .  Si  A  95 

EEC-T  Embassy  a  Espionage  Communications  .  ,  Si 4.95 
CIE-TCoy&rt  Intelligence,  Elect,  Eavesdropping  ...Si 4. 95 
MFF-T  Midwest  Federal  Frequency  directory  S  14.95 

AGO-T  Magnet  mount  mobile  scanner  antenna  535  95 
A70-T  Base  Station  scanner  anienna  S35  95 

A1300-T25  MMi-1  3  GHz  Discone  antenna  5109  95 
USAMM-T  Mag  mounl  VHF  ant  w/  12  cable  S39  95 

USAK-T**"  hole  mount  VHF  ant  w/  17  cab** S3 5  65 

Add  S4  00  shippina  fo*  ai  l  accessories  onJered  ai  tne  same  time 
Add  Si  1  00  shipping  pet  radio  and  $4.00  per  antenna. 

BUY  WITH  CONFIDENCE 

To  got  thm  fmmtmmtdmlivmry  trom  CEt  of  any  scanner 
send  or  phone  your  order  directly  to  our  Scanner 
Distribution  Center"  Michigan  residents  please  add  4% 
sates  lax  or  supply  your  tax  ID  number  Written  pur* 
Chase  orders  are  accepted  from  approved  government 
agencies  and  most  wall  rated  firms  at  a  1 0%  surcharge 
for  net  10  billing  All  sales  are  subject  to  availability 
acceptance  and  verification  All  sales  on  accessories 
are  final  Prices,  terms  and  specifications  are  subject  to 
Change  without  notice.  All  prices  are  in  US  dollars.  Out 
of  s  toe  k  i  terns  w  I J I  be  p  I  ace  d  o  n  be  c  kord  e  r  a  uto  m  at  ica  II  y 
unless  CEI  4s  instructed  differently.  A  $5,00  additional 
handling  tee  will  be  charged  for  all  orders  with  a 
merchandise  total  under  $50  00.  Shipments  are  F  O  B 
CEI  warehouse  In  Ann  Arbor,  Michigan  Ho  COD'S 
Most  items  listed  have  a  manufacturer's  warranty.  Free 
copies  ot  warranties  on  these  products  are  available 
by  wrrtmg  to  CEI  Non-certified  checks  require  bank 
clearance.  Not  responsible  for  typographical  errors 

Mai)  orders  to:  Communications  Electron- 
ics*  Box  1045,  Ann  Arbor,  Michigan  48106 
U.  S,  A,  Add  S1 1 .00  per  scan  ner  for  U.  P  S,  ground 
Shipptng  and  handling  in  the  continental  USA 
For  Canada,  Puerto  Rico.  Hawaii,  Alaska  or 
APO/FFO  dettvery,  shipping  charges  are  three 
times  continental  U.S.  rates.  If  you  have  a 
Discover,  Visa,  American  Express  or  Master 
Cardryou  may  call  and  place  acreditcard  order, 
5%  surcharge  tor  billing  to  American  Express, 
Order  toll-free  in  the  U.S.  Dial  800-USA-SCAN. 
In  Canada,  dial  000-221-3475  FAX  anytime, 
dial  313-971*6000.  If  you  are  outside  the  U.S. 
or  in  Michigan  dial  31 3-973-8808.  Odertoday, 

Scanner  Distnbution  Center"  and  CEI  logos  are  trade- 
marks ot  Communications  Electronics  Inc. 
Sale  dales  3/6/89  -  9/30/S9  AD  *030SB9<T 

Copyright  C  1 9B9  Co  mm  unlcatlons  Electronics  Inc. 

For  credit  card  orders  ca 


NEW!  President®  HR2600-T   1-800" USA" SCAN 


List  price  S599.95/CE  price  $299.95/SPECIAL 
to  Motor  MoMo  Trmnmcmlvmr  *  MowFoaturom 

Delivery  tor  this  new  product  is  scheduled  for  June,  1 989 
The  new  President  HR2600  Mobile  10  Meter  Trans- 
ceiver is  sirnrJarto  the  Uniden  HR251 0  but  now  has 
repeater  offsets  (100  KHz.)  and  CTCSS  encode. 


BC760XLT 


TV 


800  MHz, 

mobile  scanner 

SPECIAL! 


COMMUNICATIONS 
ELECTRONICS  INC. 
Consumer  Products  Division 

PO  Bo*  1045  3  Ann  Arbor.  Mcrugan4eiD6-1045U.S  A 
For  orders  call  313-973-8&98  or  FAX  31 3-97t-6000 

CIRCLE  121  ON  READER  SERVICE  CARD 


itQUAUTY  PARTS      ^DISCOUNT  PRICES      *FAST  SHIPPING 


ALL  CLCCTROniCS  CORP. 


14    WATT    RESISTOR    KIT 

towi  tor  &m  mUw 

liu«ttiO|HDHlOtll|. 

tartrtW  *  4MdM  bar  £nj  a 

VALUES  In  Ihk  kit  UK 

1  dim.  iq  ahm.  aaobrTx^chmfii  olun.&&otai, 

lOODhm.  130 ehm.  1W ^tm,  IflOfitirn,  E?D  ohm. 

3  JO  uhm.  *?0ohrn.  bSO  ohm.  6fld  ehm,  IK.  l.fK.  1  .«C.  ?Kr 

S.2K.  2.7K.  3K.  47K.  S.lK,  E.6K,  10K,  1W,  22K,  KSK,  33K, 

MK.  47K.  (fflK.  BfiK.  lttX.  120K.  1S0K.  220K,  47QK.  1 

MEG.&.1  MEG.10W&Q 

Trw  iwriin  akirv  -wti  »*ll  lw  fZUQ. 

CwrvMaM"'  «T«  RgJUT-14      117  00 


MINIATURE    8C0 
THUMBWHEEL    SWITCHES 
SMK#J-D0O0l  fl  fg£&% 

Each  switch  has        t^SSjt  ^"r"  ^ 

digits  0-9.  Snap        'tQj^tW.P 

together  to  make  h? 

jp  any  necessary  configuration. 

Designed  to  mounl  direct  ly  to  PC. 

board.  Pins  on  A*  centers.  Each 

&whcb  is  .64"  high  X  .59"  wide  X  .235" 

IhicK. 

CAT*  SWTH-5      2  for  $1.00 

10  for  $4.50     •     100  for  $40.00 


3  to  6  Vdc  MOTOR 
with   GEARBOX 

Probably  designed  for  chiids  toy. 
Lever  selects  2  forward  and  one 
reverse  speed,    1st  gear  aprox. 

120  rpm/6vdct 
2nd  gear  aprox. 
300  rpnVSvdc, 
Reverse  aprox. 
120rpm/6vda 

3  35*  x  1.75*  x  32s- 

CAT#   DCM-10    $6,00 


P 


PIEZO 

WARNING 
DEVICE 

**mmL»**P*36-tJ£ 
CAT*  P«Z-«i    ti.TS 


XENON 


TUBE 


CAT*  FtTJ   3  far  HOG 


WIDE   BAND   AMPLIFIER 

NECiUPCli&liL    iXCU-r^3* 

CAT*  UK-tH  1      2 fa  *1  J* 
14  toH  40   »    lOOtotKW 

N-CHANNEL     MOSFET 

CATiMFSlI 

Li  ACE  OUAJfTtTT  AVUHBLE 


-\ 


% 


•  ¥*:#  j^Oi 
U  Vic  #930^ 


WALL 

TRANSFORMERS 

AUPLUG 

DflECTXY 

WTO*»VJC 

CAT*    OCTXAM)  IUft 

CHf#    DCTX-*T»  H» 

CAT*    KH»i  I1M 

CAT*    ACTIiW*  1450 

C*t#    ACTIIM4  1450 


NICKEL-CAD 
BATTERIES 

IRECHARGEABLE) 


SPECiALff  AAA  SIZE 

Ptiwetifet  F-1HAAA 

1 2  vbb  $  in  MAh 

CATJ  NCBAAAX    Sl.&OMCf 

15to H440  *  l(»tolV24XCI 
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Number  16  on  your  Feedback  card 


Experimental  OSC  ARs 


Extraterrestrial  DXing 


by  Jeff  W.  Ward  G0/K8KA 


If  you're  excited  by  all  this  talk 
of  orbits  and  OSCARs,  your 
irusiy  2  meter  FM  rigor  VHF scan- 
ner can  bring  your  first  QSL  from 
Space)  Three  times  each  morning, 
and  three  times  again  each  evening, 
UoSAT-OSCAR-9  and  UoSAT 
OSCAR*!  \  come  within  range  of 
your  shack.  Simply  break  away 
from  your  favorite  2  meter  repealer 
(interrupting  the  inevitable  discus- 
sions of  local  weather  arid  traffic 
patterns) ,  tune  to  J 45, 825  MHz. 
and  wait.  Sometime  between  7  and 
10  o'clock  local  time,  you'll  hear  a 
UoSAT  downlink. 

Most  of  the  time  the  downlink 
transmits  computer  data,  which 
sounds  like  a  continuous  packet  ra- 
dio transmission,  but  every  few 
minutes  the  digital  voice  of  UoSAT 
will  say  "73  FROM  UoSAT  IN 
SPACE.  PLEASE  QSL/  Send  your  recep- 
tion report  to  UoSAT  Headquarters,  and 
you'll  receive  a  satellite  QSL  card.  Eiven  a 
handheld  with  a  rubber  duck  antenna  can  get 
you  this  extraterrestrial  DX. 

UoSAT  (pronounced  "Ewc-owc-sat") 
stands  for  University  of  Surrey  Satellite,  Two 
OSCARS.  UoSAT  OSCAR  9  and  UoSAT- 
OSCAR- 1 1,  were  built  by  radio  amateurs, 
students,  and  faculty  members  at  The  Univer- 
sity of  Surrey  (UoS).  which  is  in  the  city  of 
Guildford,  in  the  county  of  Surrey,  England. 

AMSAT  activities  at  UoS  started  in  1974 
when  Martin  Sweeting  G3YJO  began  track- 
ing OSCAR-7  from  The  University's  ama- 
teur radio  club  station.  Two  years  later,  this 
station  changed  from  a  normal  OSCAR  user 
station  to  an  important  AMSAT  command 
center*  because  OSCAR-6  needed  almost 
continuous  care  from  ground  controllers, 
Yagi  antennas  on  a  navy  surplus  battleship 
gun  mourn  were  linked  to  ihc  university's 
main  frame  computer  for  automatic  tracking. 
Roger  Peel  G8NEF  programmed  this  system, 
which  included  a  punched  lape  link  ( re- 
member paper  tape?),  and  helped  prolong 
OSCAR-6's  lifetime  by  preventing  deep  dis- 
charge of  the  on-board  batteries. 

The  next  logical  leap  for  the  group  at  Sur- 
rey was  to  design,  build,  and  command  its 
own  OSCAR  satellites,  It  took  a  lot  of  ne- 
gotiation, but  by  1979  the  appropriate  author- 
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Photo  A,  Roger  Peel  C8NEF  working  on  an  engineering  model  of 
the  UoSA  T'OSC,4R-II  on-hoard  computer  Photo  bv  Martin  Sweet- 
ing G3YJQ. 


ities  had  been  persuaded  to  part  with  the 
necessary  funds,  a  launch  opportunity  had 
been  identified,  and  the  UoSAT-A  program 
was  underway. 

UoSAT-OSCAR-9 

AMSAT  planners  decided  that  UoSAT 
should  compliment  and  not  duplicate  the 
AMSAT  and  Radio  Sputnik  communications 
satellites  already  in  orbit  and  on  the  drawing 
board.  Thus,  UoSAT-OSCAR-9's  primary 
missions  were  technical  experimentation  and 
education,  instead  of  two-way  communica- 
tions . 

An  orbiting  satellite  can  be  a  valuable  edu- 
cational and  technical  tool  if  it  is  easy  to 
access  and  provides  interesting  information, 
so  UoSAT-OSCAR-9  was  fined  with  several 
scientific  experiments  and  an  array  of  data 
transmission  beacons.  The  experiments  in- 
clude 2.4-  and  10-GHz  microwave  transmit- 
ters, a  magnetometer  which  measures  the 
Eanh's  magnetic  field,  a  Charge-Coupled 
Device  (CCD)  camera  to  take  pictures  of 
Earth,  Geiger  counters  to  measure  radiation 
in  space,  and  HF  propagation  beacons  on  7. 
14,  21,  and  28  MHz,  Data  from  these  space 
experiments  is  available  to  everyone  who 
monitors  UoSAT. 

The  UoSAT-OSCAR-9  HF  beacon  experi- 
ment can  provide  your  next  experience  in 
satellite  SWLing,  This  requires  a  little  more 


planning  than  simply  waiting  for 
the  VHF  beacon.  Ask  a  tocal  AM- 
SAT member  for  some  orbit  pre- 
dictions for  UoSAT-OSCAR-9, 
and  when  it  should  be  in  range, 
listen  for  CW  transmissions  on 
29.510,  2L0O2,  or  14,002  MHz. 
Don't  forget  that  the  Doppler  shift 
will  make  the  signal  frequency 
seem  higher  when  the  satellite  is 
coming  toward  you  and  lower 
when  it's  going  away.  The  beacon 
transmits  "AMSAT"  in  Morse 
code,  then  unmodulated  carrier  for 
signal-strength  measurements, 
then  a  line  of  Morse  telemetry,  The 
29  MHz  beacon  will  be  the 
strongest,  since  it  is  not  attenuated 
by  the  ionosphere  as  much  as  the 
lower  frequency  beacons. 

When  you've  found  one  of  the 
HF  beacons,  compare  your  HF  Ac- 
quisition  Of  Signal  (AOS)  and  Loss  Of  Signal 
(LOS)  times  with  those  for  the  2  meter  signal, 
You  may  find  that  over-the-horizon  propaga- 
tion makes  the  HF  signals  audible  longer  than 
the  VHF  signals.  This  is  just  one  of  the  many 
fascinating  areas  of  AMSAT  satellite  experi- 
mentation. 

As  well  as  carrying  so  many  experiments, 
UoSAT-OSCAR-9  uses  several  different 
downlink  data  formats.  Like  all  AMSAT 
satellites,  it  can  generate  Morse  code  teleme- 
try (on  board  voltages,  currents,  tempera- 
tures, and  experiment  values),  but  with  so 
much  information,  it  needed  faster  ways  of 
getting  the  data  down  to  Earth,  ASCII  and 
Baudot  RTTY  from  50  to  1 200  bits  per  sec- 
ond are  available.  Since  the  packet  radio  rev* 
olution  of  the  last  few  years,  we  tend  take 
1200  bits/s  amateur  radio  for  granted,  In 
1980  the  micro  computer  was  just  finding  its 
way  into  amateur  radio  shacks,  and  UoSAT- 
OSCAR-9  was  the  first  OSCAR  satellite  de- 
signed for  computer  reception. 

For  simpler  ground  stations,  UoSAT- 
OSCAR-9  carries  the  digital  voice  synthe- 
sizer (DIGITALKER™)  that  you  can  hear 
on  2  meters.  The  DIGITALKER  has  given 
thousands  of  school  children  around  the 
world  their  first  direct  experience  with  sat- 
ellite communications.  A  DIGITALKER 
(this  time  on  UoSAT-OSCAR-l  I)  also 
helped  a  joint  Canadian-Soviet  ski  team  cross 


ihe  Arctic  during  the  spring  of 
1 988.  The  location  of  the  team 
was  measured  bv  search  and  res- 
cue  satellites,  passed  on  to  the 
university  via  landline  Telex,  and 
then  senr  by  UoSAT-OSC AR- 1 1 
D1GITALKER  to  the  skiers  on 
the  ice.  School  children  throughout 
the  world  followed  the  progress  of 
the  SkiTrek  by  listening  to  UoSAT 
and  reading  AMSAT-NA  educa- 
tional bulletins  from  packet  radio 
BBSs. 

UoSAT-OSC  AR- 1 1 : 
Vou  Want  It  When?! 

The  most  important  and  precious 
pan  of  any  AMSAT  mission  is  the 
launch*  so  when  AMSAT  support- 
ers at  NASA/DELTA  offered  a 
piggyback  launch  for  a  second 
UoSAT  satellite,  it  was  impossible 
to  refuse,  even  though  the  launch 
date  was  onlv  six  months  away!  In 
six  months*  just  about  enough  time 
to  organize  the  average  club  Field 
Day,  the  UoSAT  team  would  have 
to  desicn.  build,  lest,  rebuild,  and 
prepare  an  entire  satellite  for 
launch. 

An  international  team  rose  to  the 
challenge.  The  satellite  "bus/* 
which  includes  the  structure,  pow- 
er supplies,  on-board  computer, 
telemetry,  telecommand,  and 
navigation  systems,  was  designed 
and  built  at  UoS,  In  Canada,  Stun 
Kazmiruk  VE3JBA  and  his  team 
tested  batteries — temperature 
cycling  rhem  in  modified  freezers, 
vibratins  them  in  the  back  of  a 
station  wagon  on  bumpy  roads,  and 
X-raying  them  at  the  local  dentist*  s 
office. 

Another  North  American  team 
involving  some  20  people  designed 
and  constructed  the  first  digital 
store-and-forward  communications  tran- 
sponder, the  Digital  Communications  Exper- 
iment (DCE).  With  some  difficulty,  they  got 
a  microcomputer  with  124K  bytes  of  memory 
on  3  printed  boards  into  a  1-inch  high  module 
box.  Many  tall  tales  from  the  UoSAT-OS- 
CAR-l  I  campaign  cannot  be  confirmed,  but 
Harold  Price  NK6K"s  video  tapes  show  the 
traditional  amateur  technique  of  banging  the 
box  in  use  during  hardware  debugging  at  the 
launch  site! 

Despite  the  rapid  development  necessary1 
to  meet  the  launch  deadline,  UoSAT- 
OSCAR-1 1  was  an  entirely  new  satellite.  The 
mission  objective  was  to  further  the  educa- 
tional, scientific,  and  experimental  aims 
established  by  UoSAT-OSCAR-9.  On  board 
experiments  include  three  Geiger  counters, 
an  electron  spectrometer,  a  micrometconte 
detector,  a  CCD  camera,  and  a  192K  byte 
memory  bank  for  camera  images  or  computer 
data.  In  1983.  microcomputers  were  becom- 
ing more  common  in  OSCAR  ground  sta- 
tions, so  UoSAT-OSC  AR- 1 1  designs  support 
computer  data  links  up  to  9600  bits/second. 


Photo  B.  Mike  Btewett  G4VRN  {left)  and  Richard  MacBeth  G8VLY 
examine  UoSAT-OSC AR-1 1  in  the  University  of  Surrey  clean  room. 
The  solar  panels  are  removed  to  permit  access  to  modules  and  the 
wiring  harness.  Photo  hy  Martin  Sweeting  G3YJO. 


Photo  G    Spin  balance  testing   UoSAT-OSCAR-1 1  at  British 
aerospace  test  facility.  Photo  by  Martin  Sweeting  G3YJO. 


UoSAT-B  was  launched  on  March  1.  1984. 
on  a  NASA/DELTA  launcher  from  Vanden- 
berg  Air  Force  Base  in  California,  and  offi- 
cially became  UoSAT-OSCAR- 1 1  when  it 
was  injected  into  orbit  over  Turkey.  On  the 
first  day,  the  satellite  seemed  in  good  health 
and  on  hoard  computer  programs  were  load- 
ed, but  the  next  morning  UoSAT-OSCAR-1 1 
was  silent  and  would  not  respond  to  com- 
mands. Nothing  was  heard  for  weeks,  al- 
though the  university  team  kept  trying  to 
command  the  silent  satellite. 

Asa  last  resort,  amateurs  from  the  Stanford 
Research  Institute  in  California  used  a  dish 
antenna  in  Greenland  to  listen  for  a  local 
oscillator  signal  from  the  satellite's  1.2  GHz 
receiver.  The  SRI  dish  received  this  1  (jWatt 
signal,  confirming  that  the  satellite  was  alive 
and  the  orbit  predictions  were  correct  Two 
days  later.  Neville  Bean  G8NOB  successfully 
commanded  the  satellite  using  a  redundant 
uplink  receiver. 

The  fault  which  had  kept  UoSAT  OSCAR 
11  silent  was  isolated  to  a  data  carrier  detect 
circuit  in  the  uplink  receiver,  which  kept  the 


satellite  from  accepting  com- 
mands. Since  the  on-board  com- 
puter and  the  computer  in  the  DCE 
could  choose  to  ignore  the  detect 
signal .  they  were  used  to  bypass  the 
failure  and  UoSAT-OSCAR-l  I  is 
now  fully  operational, 

PACSAT  Experiments 

Unlike  UoSAT-OSCAR-9t 
UoSAT-OSC  AR-1 1  can  be  used 
for  communications,  The  Digital 
Communications  Experiment 
(DCE).  built  by  the  North  Ameri- 
can team  mentioned  earlier,  can  re- 
ceive messages  from  computers  on 
the  ground,  store  them  in  on-board 
RAM,  and  re-transmit  them  later  in 
orbit.  This  is  called  "store  and  for- 
ward communications. 

The  DCE  was  financed  by  the 
Volunteers  In  Technical  Assistance 
(VITA),  to  test  and  demonstrate 
hardware  and  software  for  this  new 
technique.  AMSAT  wanted  to 
build  a  store-and-forward  satellite 
called  PACSAT  for  amateur  radio 
communications,  and  VITA  want- 
ed to  see  if  store-and-forward  com- 
munications (on  non-amateur  f re- 
el uencies)  would  help  them  provide 
disaster  relief  and  development  in- 
formation to  field  workers  in  the 
Third  World.  The  DCE  on 
UoSAT-OSC  AR-1 1  proved  that 
store-and-forward  communica- 
tions from  a  small,  inexpensive 
satellite  would  work,  leading  the 
way  for  the  Fuji-OSCAR-12  pack- 
et radio  mailbox  and  several  ad- 
vanced digital  communications 
OSCARs  now  under  construction. 
Messages  sent  via  the  UoSAT- 
OSCAR-ll  DCE  must  pass 
through  gateway  stations,  which  is- 
sue  commands  to  the  satellite  for 
storing  and  reading  messages.  The 
gateway  stations  are  usually  also  packet 
radio  BBS  stations,  and  messages  arc  for- 
warded by  packet  between  gateways  and 
end-users.  UoSAT  DCE  gateways  operate 
in  New  Zealand  (ZL1AOX),  Australia 
(VK5AGR).  The  United  Kingdom  (GB2UP), 
South  Africa  (ZS6SATK  and  Germany 
(DB20S).  Project  OSCAR  is  constructing  a 
USA  gateway . 

In  addition,  isolated  stations  in  Antarctica 
(ZL5BA)  and  Pakistan  (AP2SUP,  AP2PUL) 
communicate  with  amateurs  worldwide  using 
the  DCE.  UA3CR  in  Moscow  has  also  used 
the  DCE.  The  gateway  system  is  an  unusual 
way  to  access  OSCAR  satellites.  It  allows 
stations  without  satellite  equipment  to  use 
the  DCE.  and  the  DCE  gateway  operators 
manage  the  limited  memory  available  in 
the  DCE. 

On  the  other  hand,  part  of  the  fun  of 
OSCAR  operation  is  directly  accessing 
the  satellites.  New  packet  radio  satellites 
UoSAt-D,  the  AMSAT  S A  Mkrosats,  jnJ 
Fuji-OSCAR-12  are  designed  for  open 
access  to  all  amateurs,  not  just  gateways. 
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Connecting  Your  Computer  to  UoSAT 

If  listening  to  the  DIGIT ALKER  and  the 
HF  beacons  has  excited  your  imagination, 
you'll  want  to  decode  some  of  the  digital 
data  from  the  UoSAT  downlinks.  Both 
satellites  continuously  transmit  experimen- 
tal data,  and  telemetry  and  news  bulletins 
on  their  145.825  MHz  downlinks  at  1200 
bits/second.  On  board  computer  programs 
schedule  experiments  and  determine  what 
data  to  transmit,  so  the  content  of  the  down- 
link will  vary  as  the  satellite  passes  your 
station. 

To  decode  the  data,  you  need  a  computer 
(or  a  si  mplc  ASCII  terminal)  and  a  demodu- 
lator. Although  demodulators  specifically 
designed  for  UoSAT  provide  the  best  re- 
sults, you  can  also  try  a  telephone  or  packet 
radio  modem  which  uses  the  Bell-202 
tones.  (The  Bell-202  demodulator  will  re- 
ceive UoSAT- 1  correctly,  but  output  data 
will  have  to  be  inverted  to  receive  UoSAT- 
2.)  When  you  graduate  to  receiving  data 
from  UoSAT,  you  must  make  sure  that  your 
receive  signal  is  fairly  strong.  Although 
weak  signals  from  a  handheld  are  OK  for 
the  DIGITALKER.  high-speed  data  com- 
munications requires  better  links. 

A  UoSAT  demodulator  is  available  from 
AMSAT- UK,  94  Heron  gate  Rd*  London, 
E12  5EQ,  United  Kingdom.  Please  send  an 
envelope  with  IRCs  for  a  complete  price  list 
of  all  AMSAT-l.'K  satellite  goodies. 
UoSAT  data  decoding  software  for  the 
Commodorc-64  computer  is  sold  by  Project 
OSCAR.  Send  an  SASE  to  Project  OSCAR, 
Box  1136,  Los  Altos  CA  94Q23U36. 

Most  of  the  data  transmitted  by  UoSAT  is 
1 200  bits/second  ASCII,  with  even  parity 
bits.  Telemetry  frames  describe  the  state  of 
all  spacecraft  systems  and  experiments  ev- 
ery five  seconds. 

The  on-board  computer  status  messages 
and  the  news  bulletins  are  in  plain  ASCII 
text.  You  can  read  them  on  screen  or  send 
them  to  a  primer.  To  understand  the  teleme- 
try and  the  WOD,  you  need  to  decode  the 
data  either  by  hand  or  with  computer 
programs.  The  UoSAT  Data  Booklet, 
available  from  AMSAT-NA  and  AMSAT - 
UK,  contains  complete  information  on  data 
decoding. 

If  you  are  naturally  curious,  youTI  want 
to  decode  UoSAT  data  just  for  the  fun  of  iu 
to  find  out  what  the  strange  signals  mean. 
Once  you  have  **c racked  the  code,"  you 
can  try  many  interesting  experiments.  By 
plotting  the  output  of  the  on-board  magne- 
tometer, you  can  determine  how  fast 
UoSAT  is  spinning  in  the  Earth's  magnetic 
field.  By  watching  the  battery  voltage  and 
the  satellite's  temperature,  you  should  be 
able  to  sec  exactly  when  the  satellite  passes 
into  or  out  of  the  Earth's  shadow.  Whole 
orbit  data  surveys  of  the  Geiger  counter  on 
UoSAT-OSCAR-9  clearly   show   the  en 
hanced  radiation  which  causes  auroral  dis- 
plays at  high  latitudes.  Continuously  trans- 
mitting 1200  bits  of  data  per  second,  the 
UoSATs  generate  a  wealth  of  information. 
It's  up  to  you  to  use  it! 
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Photo  D.  UoSAT-OSCAR-lL  completed  and 
ready  to  integrate  with  the  launcher.  The  bracket 
on  top  will  he  removed  before  launch.  Note  the  1.2 
GHz  antenna  in  the  foreground.  Photo  by  Martin 
Sweeting  G3YJO, 


Photo  E,  Inside  the  launcher  gantry  at  Vandenberg 
AFB,  California,  Ian  Ferebee  G6BTU  places  the 
solar  panel  on  UoSAT-OSCAR- 1 1 .  Tlie  satellite  is 
in  its  final  position,  just  below  the  main  paytoad. 
Photo  by  Martin  Sweeting  G3YJO. 


The  New  UoSATS 

Technology  has  advanced  since  the  launch 
of  UoSAT-OSCAR-II;  faster,  smaller,  low- 
er-power computers  are  available  to  support 
more  complex  on-board  experiments.  A  new 
group  of  radio  amateurs  and  student  engi- 
neers at  the  University  of  Surrey  is  ready  to 
rest  its  ideas  in  orbit. 


Two  new  UoSAT-OSCAR  satellites, 
designated  UoSAT-D  and  UoSAT-E  until 
launch,  are  under  construction  at  UoS. 
(What  happened  to  UoSAT-C7  The 
UoSAT-C  mission  is  an  ongoing  project, 
which  will  now  be  launched  after  UoSAT- 
DandUoSAT-E.) 

Harold  Price  NK6K  and  Skip  Hansen 
WB6YMH  are  working  on  a  multi-tasking 
computer  operating  system,  Larry  Kayser 
has  the  Canadian  battery  testing  team  in 
action.  The  UoSAT  team  in  England  is  con- 
structing the  bus  and  the  pay  loads, 

UoSAT-D  and  -E  will  be  launched  by  the 
European  launch  agency  Arianespace,  on 
an  Ariane~4  launcher,  into  800-km,  sun- 
synchronous,  polar  orbits.  The  primary 
pay  load  is  the  French  imaging  pay  load 
SPQT-2,  and  there  are  six  OSCAR  satel- 
lites riding  piggyback.  Besides  the  two 
UoSATs,  there  will  be  four  very  small  OS- 
CARs  called  Microsats  built  by  AMSAT- 
NA  and  described  elsewhere  in  this  issue. 
This  is  the  first  multi-satellite  OSCAR 
launch  for  western  AMSAT  organizations, 
and  it  will  be  the  first  test  of  the  new  Ariane 
Structure  for  Auxiliary  Payloads  (ASAP). 

Arianespace  hopes  to  use  the  ASAP  on 
Ariane  to  provide  a  continuing  supply  of 
low-cost  launch  opportunities  for  small  ed- 
ucational and  experimental  satellites.  The 
aerospace  industry  is  learning  from  radio 
amateurs  that  small  satellites  are  useful  and 
cost-effective. 

UoSAT-D  PACSAT 
Communications  Experiment 

UoSAT-D  is  the  first  UoSAT  satellite 
with  communications  as  its  primary  mis- 
sion. The  UoSAT-D  PACSAT  Communis 
cations  Experiment  (PCE)  will  be  an  open- 
access,  Mode-J,  store-and*forward 
PACSAT  transponder  available  to  all  cor- 
rectly equipped  ground  stations.  For  engi- 
neers at  Su  rrey .  the  PCE  continues  the  com- 
munications experiments  which  started 
with  the  UoSAT-OSCAR- 1 1  DCE.  Once 
again,  AMSAT  is  joining  the  Third  World 
development  organization  VITA  to  test 
low-cost  hardware  and  software  Impropri- 
ate for  rural  communications,  VITA  is 
funding  the  development  of  the  PCE  cir- 
cuits, while  AMSAT-UK  is  paying  for  the 
actual  flight  hardware, 

VITA  may  have  their  own  link  to  the 
transponder  on  a  special  FCC-licensed 
channel,  (Rest  assured  that  they  won't  be 
using  amateur  frequencies  to  access  the 
PCE.) 

The  UoSAT-D  PCE  will  be  an  advanced 

PACSAT  transponder,  using  9600  bits/s 

Frequency  Shift  Keyed  (FSK)  uplink  and 

downlink.  These  links  are  compatible  with 

special  modems,  such  as  the  G3RUH  FSK 

modem  (available  from  AMSAT-UK),  but  it 

will  not  work  with  the  modems  built  into 

existing  TNCs, 

The  access  protocols  for  the  PCE  will  be 
specially  designed  for  efficient  use  of  the  high 
speed  link  and  the  limited  periods  of  satellite 
visibility,  Using  standard  AX*25  packet  ra- 
dio as  a  starting  point,  new  methods  of  chan- 
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The  Wideband 

SUPERCONE 

ANTENNA 

as  reviewed  In  April  '89 


PROCOMM/DIGITREX 

1948  Coventry  Court 
Thousand  Oaks,  CA  91 362 


The 

SUPERCLONE  PLUS 

TX/RX,   HF,   VHFP    UHF 
and  Microwave  bands 


10  METER 
DX  IS  HOT! 


AND  YOU  CAN  WORK  IT  WITH 
THE  NEW  RANGER  AR  3500 


•  Compact  Mobile  Transceiver 

•  Microprocessor  Controlled  Design 

•  All  Mode  SSB/CW/AM/FM 

•  Effective  Noise  Blanker 

•  Five  Selectable  Memory  Channels 

•  Programmable  Band  Scan 

•  Large  Six  Digit  Frequency  Readout 

•  Split  Frequency  Repeater 
Operation 

•  Dynamic  Mic  &  Power  Cable 

•  Mic  with  Frequency  Scanning 
Buttons  (optional) 

•  Limited  1  Year  Factory  Warranty  by 
Clear  Channel  inc.  Issaquah,  WA 

SPECIFICATIONS 

Frequency  Range:  28.0000-29.9999  MHz  in 

100  Hz  steps 
Sen*.:  SSB/CW  .15  ^V,  FM/AM  .3  MV 
Powen  SSB  2SW  PER  30WP  CW,  8W  FM/AM 
Input:  12.5  V,  6A  OC 
Dimensions:  2.4"X77"Xir  WI:  3  Lbs. 

We  made  a  special  purchase  of 
these  fine  transceivers  and  thus 
able  to  offer  them  at  a  very  attrac- 
tive price 


Our  Regular 
Price  $369,95 


$299 


,95 


AVAILABLE  OPTIONS 

100  Watt  model ;- . . .  (call  for  details) 

Mic  w/  Freq.  Scan,  Buttons  *. $30,00 

SP- 1  Speech  Processor  .  *  *  ,....* 30.00 

CW  Auto  break-in  &  pwr  control* 30.00 

Service  Manual  AR3300/ AR3500 20.00 

3  Element  Beam,  26-30  MHz  , *,,.. 89.95 

Penetrator  Mobile  Ant .« 47.95 

Antron  A-99  Vertical  Base  Ant 49.95 

RS7A  Pwr  Supply  lor  30W  Ranger 52.95 

RS35A  Pwr  Supply  for  100W  Ranger  t . .  142.95 

'sale  price  with  radio  purchase  oniy 

Offer  limited  to  available  stock 
Send  a  TASE  for  detailed  brochure 

Quantity  Pricing  Available      Foreign  Order*  Accepted 

Ordart  received  by  1  PM  P5T  shipped  UPS  seme  day. 

COD  /  VISA  /  MC  Next  day  UPS  del  I  vary  available 

No  extra  charge  for  C0.D.  or  VISA  Waatercard  Orders 

ORDER  DESK  ONLY  -  NO  TECHNICAL 

(800)  854-1927 


ORDER  LINE  and/or  TECH  HELP 
(619)  744-0700 


FAX  (619)  744-1943 


CIRCLE  379  OH  READER  SERVICE  CARD 
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HF  Equipment 

IC-781  Xc  vr/  F?cvr/  ps/tu  ner/scope 


Regular  SALE 
5995.00    Call 


IC-761  Xcvr/Rcvr/ps/tuner. 2699,00  2369 

HW-36  Scanning  hand  microphone     47,00 
SP-20  Ext.  speaker  w/audio  filter .. 

FL-101  250  Hz  1st  IF  CW  filter 

FL-53A  250  Hz  2nd  IF  CW  filter..,. 
FL-102  6  kHz  AM  filter > 


149.00  139*5 

73.50 
115  00  109^ 

59.00 


EX-310  Voice  synthesizer. 59.00 


■t*  ni  /  - 


;.>«iji.!4t>4«ir'<wi    : 

:  hi  m  mm  '*» 


IC751A  9-bandxcvr/  1  30  MHz  rcvr   1599.00  1469 

PS-35  Internal  power  supply 219,00  199^ 

FL-63A  250  H^  C W  filter  ( 1st  IF) 59,00 

FL-52A  500  Hz  CW  filter  (2nd  IF] .. .  115.00  109*3 

FL-53A  250  Hz  CW  filter  (2nd  IF)...  115.00  109^ 

FL-33  AM  filter 49.00 

FL-70  2.8  kHz  wide  SSB  filter .  59.00 

RC-10  External  frequency  controller     49.00 


IC-735  HF  transceiver/SW  rcvr/mic 

PS-55  External  power  supply 

AT-150  Automatic  antenna  tuner  .„ 

FL-32A  500  Hz  CW  filter 

EX-243  Electronic  keyer  unit 

UT-30  Tone  encoder 

IC-725  Ultra  compact  HF  kcw/SW  rcvr 

Other  Accessories 

IC-ZKL  16015m  solid  state  amp  w/ps 

EX-627  HF  automatic  antenna  selector 

PS-15  20A  external  power  supply 

PS-30  Systems  p/s  w/cordn  6-pin  plug 
MB  Mobile  mount,  735/751A/761A 

SP-3  External  speaker . . 

SP-7  Sma  1 1  external  speaker . 

CR-64  High  stab.  ref.  xtal  for  75 1A. 

PP-1  Spea  ker/patch 

SM-6  Desk  microphone 

SM-8  Desk  mic  -  two  cables,  Scan.. 
SM-1Q  Compressor/graph  EQ,  8  pin  mic 
AT- 100  100W  8-band  auto.  ant.  tuner 
AT-500  500W  9-band  auto,  ant.  tuner 
AH-2  8-band  tuner  w/moun1  &  whip. 

AH-2A  Antenna  toner  system,  only 

GC-5  World  clock 


■  ■*  +■  v  n   p  « 


1099.00 

219.00 

445.00 

69.00 

64.50 

18.50 

949.00 

Regular 

1999.00 

315.00 

175.00 

349  00 

25.99 

65.00 

51.99 

79.00 

179.00 

47.95 

89.00 

149.00 

445.00 

589.00 

659.00 

51900 

91.95 


989  *5 
19995 
369^ 


849^ 

SALE 

1699 
279« 

159*5 
31995 


164" 


139" 
38995 
519" 
589" 
449" 
79" 


ICOM 


*  Large  Stocks 
it  Fast  Service 
+  Top  Trades 


« 


VHF/UHF  base  mufti-modes 
IC-275A  25W  2m  FM/SSB/CW  w/ps 

IC-275H  100W  2m  FM/SSB/CW. 

IC-375A  25W  220  FM/SSB/CW  (c/o) 
IC475A  25W  440  FM/SSB/CW  w/ps 

IC-47SH  75W  440  FM/SSB/CW 

IC-575A  25W6/10mxcwrw/ps.. 

IC-575H  100W6/10mxcvr..... , 

VHF/UHF/1.2  GHz  Mobiles 
IC-37A  25w  220  FM/TTP  mic...  (c/o) 
IC-47A  25w440  FM/TTP  mic+..  (c/o) 

PS-45  Compact  8A  power  supply .. 

UM6/EX-388  Voice  synthesizer .. 

SP-10  Slim-line  external  speaker 

IC-28A  25W2m  FM,  TTP  mic 

IC-2SH  45W  2m  FM,  TTP  mic 

IC-38A  25W  220  FM,  TTP  mrc 

IC-48A  25W440  450FMlTTPmic. 

HM-14  Extra  TTP  microphone  ... 

UT-28  Digital  code  squelch 

UT-29  Tone  squelch  decoder .... 

HM-16  Speaker/microphone.... 
IC-228A  25W  2m  FM/TTP  scan  mic 
IC-22SH  45W2m  FM/TTP  scan  mic 
IC-448A  25W  440  FM/TTP  mic... 

UT-40  Pocket  beep  function 

1C-900A  Transceiver  controller 


Regular 

1299.00 
1399.00 
1399.00 
1399.00 
1599.00 
1399.00 
1699,00 


SALE 
1099 
1199 
799^ 
1199 
1369 
1129 
1499 


Regular  SALE 
499.00  32955 
549.00  369** 
145.00  134^ 

34.99 

35.99 
469'00  409" 
499.00  439" 
489.00  349" 
509.00  449" 

5900 

39.50 

46.00 

34.00 
509.00  449" 
539  00  479" 
509.00  449" 

45.00 

639.00  569" 


+  Package  Special . . . 

IC-900A  Transceiver  controller  with  UX-29H 
2m/45W  and  UX-39A  220/25W  band  units. 

S96995 


UX-19A  10m  10W  band  unit  .. 

UX-29A  2m  25W  band  unit 

UX-29H  2m  45W  band  unit 

0T39A  220MHz  25W  band  unit 

UX-49A  440MHz  25W  band  unit 

UX-59A  6m  lOWumt. 

UX-129A  L2GHz  10W  band  unit 
IC-1200A  10W  1.2GHz  FM  Mobile. 
IM271A  10W  1.2GHz  SSB/FMxcvr 
IC-3200A  25W  2m/440  FM/TTP  (c/o) 

UT-23  Voice  synthesizer .,„, 

IC-321GA  25w2m/440  FM/TTP...... 

AH-32  2m/440  Dual  Band  antenna  .„ 

AHB-32  Trunk  lip  mount .,. 

Larsen  PO-K  Roof  mouni 

Larsen  PO-TLM  Trunk-lip  moun!.... 

Larsen  PO-MM  Magnetic  mount 

RP-1210  1.2GH-T  lOW99diFMxcvr 

RP  2210  220MHz  25W  repeater 

RP-3010  440MHz  10W  FM  repeater... 


299.00 

299  00 

349.00 

349.00 

349.00 

349.00 

549.00 

699.00 

1269.00 

69500 

3499 

73900 

39,00 

35.00 

20.00 

22.00 

22.00 

1529.00 

1649.00 

1299.00 


269" 
269" 
319" 
299" 
319" 
319" 
499" 
599" 
1099 
469" 

649" 


1349 
1399 
1149 


*  Closeout  Special . . . 

IC-120  1.2GHz  FM  mobile  xcvr 
Regular  $579  -  Closeout  $34995 


Que  to  the  size  of  the  ICOM  product  line,  some  accessory 
items  are  not  listed.  If  you  have  u  question,  please  calf. 
All  prices  shown  are  subject  to  change  without  notice. 


VISA 


Hand-helds  Regular 

IC-2A  2-meters 28900 

IC-2AT  with  TTP.......  319.00 

IC-3AT  220/TTP  (c/o)  349.00 

IC-4AT  440MHzrTTP  349.00 

IC-02AT/Higti  Power  40900 

IC-03AT  far  220  MHz  449.00 

IC-04AT  for  440  MHz  44900 

IC-U2AT  for  2m  w/TTP  329  00 
IC-U-4AT  440  MHz.  HP  309,00 

IC-2GAT  for  2mr  TTP  429.00 

IC-4GAT  440MHz,  TTP  449.00 

IC-32AT  2m/440MHz  629.00 


SALE 
259" 
279g5 

29995 
349SE 

389" 
279" 

379" 
399" 
559" 


FREE  Battery! ,  .  . 

BP-23  600ma/8  4V  *  No  Charge  with 
purchase  of  IC-u2AT  or  IC-u4AT 


Aircraft  bund  handheld*  Regular  SALE 

IC-12AT  1W  1.2GHz  FM  HT/bati/cgr/TTP  473.00  369^ 

A^2  5W  PEP  synth.  aircraft  HI..,, 525.00  479" 

A-20  Synth,  aircraft  HT  w/VOR 625.00  569" 

A  cees  s  o  ries  for  a  it  except  m  kros  R  egu  la  r 

BP-7  425mah/i3.2V  Nicad  Pak  -  ose  BC  35  79.00 
BP-8  80Omah/8.4V  Nicad  Pak  -  use  BC-35...  79.00 
BC-35  Drop  jo  desk  charger  lor  all  batteries    79.00 

BC-16U  Wall  charger  for  BP7/BP8 2125 

LC-1I  Vinyl  case  for  Dh  using  BP-3  ...........    20.50 

LC  14  Vinyl  case  for  Dl*  using  BP-7/8 20  50 

LC-02AT  Leather  case  for  Dlx  modets  w/SPJ/8    54.50 


Regular 
4900 
39.50 

16.00 
65.00 
19.95 
13,65 
22.50 


Accessor! es  for  tC  and  tC-Q  series 
BP-2  425mah/7.2V  Nicad  Pak  -  use  BC35, 
BP-3  Extra  Std.  250  mati/8.4V  Nicad  Pak .... 

BP-4  Alkaline  battery  case.,. 

BP^S  425mah/10.8V  Nicad  Pak  -  use  BC35 
CA-5  5/8-wave  telescoping  2m  antenna  ...... 

CP-1  Cig.  lighter  plug/cord  lor  BP3  or  Dlx 

CP-10  Battery  separation  cable  w/clip 

DC-1  DC  operation  pak  for  standard  models   24,50 

M8-16D  Mobile  mtg.bkt  for  all  HTs 25.99 

LC-2AT  Leather  case  for  standard  models 54.50 

RB-1  Vinyl  waterproof  radio  bag 35.95 

HM-9  Speaker  microphone 47.00 

HS-10  Boom  microphone/headset T    24.50 

KS  IOSA  Vox  unit  for  HS  10  &  Delude  only    24,50 

HS-10SB  PTT  unit  for  HS-10 24.50 

SS-32SMP  CommspeC  32-tone  encoder 27.95 

For  other  HT  Accessories  not  listed  please  CALL 


Receivers 

R-71A  100kHz  to  30MHz  receiver 

RC-11  Infrared  remote  controller..,. 

FL-32A  500  Hz  CW  filter 

FL  63A  250  Hz  CW  filter  (1st  IF).... 

FL-44A  SSB  filter  (2nd  IF). ,„. 

EK-257  FM  unit , 

FX-310  Voice  synthesizer 

CR-64  High  stability  oscillator  xtal 

SP-3  External  speaker 

CK-70  (EX-299)   12V  DC  option.,... . 

MB-12  Mobile  mount.. 

R-7000  25MHz  to  2GHz  scan  rcvr 

RC-12  Infrared  remote  controller.,.. 

EX-310  Voice  synthesizer 

TV-R7000  ATV  unit 

AH-7000  Radiating  antenna  ........ 


Regular  SALE 
$999.00  8G9^- 

7099 

69.00 

5900 

178.00  159" 

49.00 

59.00 

79.00 

65.00 

12.99 

25.99 
1199.00  1029 

70.99 

5900 

139.00  129" 

99.00 


HOURS  •  Mon.  thru  Fri,  9-5:30;  Sat  9-3 

WATS  lines  are  for  Quotes  &  Ordering  only, 
use  Regular  line  lor  other  Info  &  Service  dept 


Order  Toll  Free:  1-800-558-0411 


in  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


T 


i 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216 

AES®  BRANCH  STORES  


Phone  (414)  442-4200 

Associate  Store 


WICKLIFFE,  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800-362-0290 

°0t?e  1  800-321-3594 


ORLANDO,  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (407)  894-3238 

Fla.  WATS  1-800-432-9424 

fS  1-800-327-1917 


CLEARWATER,  Fia.  34625  LAS  VEGAS,  Nev.  89106    CHICAGO,  Illinois  60630 


1898  Drew  Street 

Phone  (813)  461-4267 

No  In-State  WATS 

No  Nationwide  WATS 


1072  N,  Rancho  Drive 
Phone (702) 647-3114 

Ho  In-State  WATS 

SS 1-800-634-6227 


ERICKS0N  COMMUNICATIONS 
5456  N  Milwaukee  Avenue 

Phone (312)  631-5181 

Itt  1-800-621-5802 
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Number  1 8  on  your  Feedback  card 


by  Cornell  Drentea  WB3JZO 


The  Ampire  146-OS 
Low  Noise  Preamp 

A  low-noise  narrow  band  VHF/UHF preamp  with  good  IMD  prevention. 


Ampire  Inc. 
10240  Nathan  Lane 

Maple  Grove  MN  55369 
Price  Class:  Models  146, 146-OS;  $180 

Model  440:  $190 


The  science  of  tow  noise  amplifiers  has 
been  a  misunderstood  one  for  many 
years,  and  for  good  reasons.  To  most  of  us, 
amplifiers  seem  simple  to  design  and  imple- 
ment. There  has  been  an  abundance  of  avail- 
able products  on  the  market  since  the  begin- 
ning of  the  tube,  and  since  bipolar  days.  With 
the  advent  of  the  GaAsFET  technology,  the 
trend  has  been  toward  evert  lower 
noise  figures  at  ever  higher  frequen- 
cies. Many  Japanese  (and  fewer 
American)  companies  have,  over  the 
years+  inundated  this  market  with  var- 
ious products.  White  this  trend  con- 
tinues today  at  VHF,  UHF,  and  mi- 
crowave frequencies,  few  companies 
have  concentrated  on  providing 
preamplifiers  expressly  designed  to 
reject  potential  out-of-band  signals 
which  can  cause  intermodulation  dis- 
tortion (IMD). 

One  such  exception  is  an  American 
company,  Ampire  Inc.,  with  its  new 
line  of  GaAsFET  preamplifier  prod- 
ucts designed  to  be  installed  right  at 
the  antenna  for  an  improved  noise 
figure  for  any  remotely  located  VHF/ 
UHF  transceiver  operating  in  the 
144-148  MHz  and  440  MHz  bands. 
The  Ampire  preamplifiers'  unique 
narrowband  design  provides  a  tow 
noise  figure  with  improved  immunity 
to  strong  adjacent  signals.  Their  main 
feature  is  their  ability  to  reject  out-of- 
band  signals  before  they  get  into  fol- 
low-up receivers  and  result  in  image- 
related  or  other  intermodutation 
distortion  products.  They  do  this  with 
the  help  of  a  very  linear  GaAsFET 
amplifier  stage,  followed  by  a  narrow- 
band passive  helical  filter. 

These  preamps  automatically 
switch  from  receive  to  transmit  by 
sensing  the  RF  energy  going  into  the 
antenna  for  the  duration  of  a  trans- 
mission. Although  no  gain  is  realized 
in  transmit,  approximately  160  Watts 
of  RF  can  be  switched  and  passed 
reliably  through  the  device. 

I  recently  had  a  chance  to  evaluate 
the  Ampire  146-OS,  a  product  which 
is  intended  for  channelized  2  meter 


communications,  and  particularly  for  OSCAR 
operation. 

Electrical  Specs  and  Performance  Tests 

The  146-OS  is  the  factory  adjustable,  nar- 
rowband version  of  the  Ampire  line.  In  other 
words,  the  company  will  tune  the  product  to 
your  specified  frequency  for  no  additional 


"  *ww 

Photo  A.  Spectrum  analyzer  results  show  how  many  intermodu- 
fation  distortion-causing  signals  are  present  at  the  antenna. 


pi 

A 

Photo  8.  Distortion  is  reduced  substantially  when  the  Ampire 
146-OS  product  i$  switched  in.  Only  the  desired  signal  is  passed 
by  the  unit  with  improved  signat-to-noise  ratio  {NF=  0, 75  dB)  and 
20dBofgain> 


cost.  The  sample  unit  came  adjusted  for  OS- 
CAR operation  at  1 45.8  MHz. 

Laboratory  measurements  showed  a  1.4 
MHz  bandwidth  at  the  3  dB  points  (all  other 
models  exhibit  a  wider  bandwidth),  At  this  fre- 
quency, out-of-the-2-meter  band  signals  were 
rejected  by  at  least  t5  dB  and  20  dB  respec- 
tively at  the  edges  of  the  band.  Further  out,  the 
rejection  improved  progressively  to 
about  -55  dS  or  better.  (See  Figure 
1.)  We  measured  the  in-band  noise 
figure  at  0.75  dB,  with  a  gain  of  20  dB. 
We  performed  a  spectrum  analyzer 
test  of  the  Minneapolis  area  'EMI" 
scenario  from  46  MHz  to  246  MHzT 
first  with  the  amplifier  off;  and  then 
with  the  amplifier  switched  in,  show- 
ing definite  rejection  of  possible  inter- 
mod  ulat ion-causing  signals  over  the 
spectrum  of  interest.  (See  Photos  A 
andB ) 

The  preamp  performed  uncondi- 
tionally. We  didn't  observe  any  signs 
of  oscillation  during  a  twenty-four 
hour  test  involving  switching  between 
100  Watts  of  transmitted  RF  power 
into  a  dummy  load,  and  receive.  The 
power  handling  specification  of  the 
146-OS  unit  exceeds  the  specifica- 
tions of  most  other  similar  products 
on  the  market  today,  which  are  usual- 
ly rated  at  about  30  Watts. 

In  addition,  the  Ampire  146-OS 
product  can  switch  up  to  1 60  Watts  of 
RF  into  a  50O  load,  The  minimum  RF 
power  required  to  activate  the  auto- 
matic T/R  switching  detector  was  1 50 
milliwatts,  quite  adequate  for  many  of 
the  low  power  settings  on  today's 
handholds. 

The  automatic  R-to-T  transition  of 
the  unit  happened  at  10  milliseconds 
(a  function  of  the  RF  relay  mechan- 
ics), and  the  T-to-R  transition  was  at 
0.750  seconds,  This  is  the  standard 
delay  provided  by  Ampire  and  it's  in- 
tended for  SSB  operation.  Vou  can 
order  other  timing  options  at  no  addi- 
tional cost. 

We  also  performed  a  temperature 
chamber  test,  with  good  results.  The 

continued  on  page  102 
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Number  19  on  your  Feedback  card 


PECIAL  EVENTS 

Ham  Doings  Around  the  World 


LOUlSVILLfKY 
MAY  1-6 

Special  Event  Stalion  KB4DCG  wilt  operate 
on  the  above  dates  lo  celebrate  the  H5lh 
running  of  the  Kentucky  Derby  Suggested 
frequencies  7  337,  21  337,  and  28  437  For 
certificate,  send  OSL  and  two  units  postage 
to  KB4DCG,  64  f  C*mp  St .  Lowsvifte  KY 
40203 

S.  SIOUX  CITY  KB 
MAY  5-4 

The  3900  Club  in  conjunction  with  the 
Scoiand  AAA.  is  sponsoring  its  Hamboree 
#11  Seminars  include  beginning  and  ad- 
vanced packer,  QRP,  satellite.  ARAL  Forum. 
FCC,  GCWA  luncheon,  MARS,  and  more. 
Reserve  flea  market  tables  through  WQPEX, 
Al  Smith,  3529  Boughtas  Street  Sioux  Oty, 
IA  51104  For  reservations  and  inlormaiton. 
contact  W6FZO,  Dtck  Pitner  2931  Pierce 
Street.  Sioux  City  IA  51104 

SIERRA  VISTA  AZ 
MAY  5-7 

The  Cochise  Amateur  Radio  Association 
(CARA)  will  hold  its  Annual  H&mfest  at  the 
Club  training  (acilily  five  miles  easl  o«  town 
and  2  miles  south  on  Mason  Road  No  charge 
Tor  tailgalers  VE  exans,  overnight  RV  camp- 
ing (no  hookups),  Taik-m  on  1 46.52  or  1 46  76 
{  -0.6).  Handicap  facilities.  Comae  I  N7INK 
(602)  378-3  !5S  attar  6  PM Or  write  CAR  A,  PD 
Box  1855.  Sierra  VistaAZ  85636 

BIRMINGHAM  AL 
MAY  5-7 

The  BmningHamtest  '89  will  be  at  the  Birm- 
rnghafiKJefferson  Crvic  Center  on  the  mam 
Hoot  of  the  Exhibition  Hall  Admission  S5  per 
9  aduii.  booth  reservation  entitles  you  and  em- 
ploy ees  for  free  admission  Flea  market,  fo- 
rums .  test i ng.  awards,  non-ham  act ivitio s  Ex- 
hibitor Chairman:  Dan  Morgan  HB4MDL 
\205}  822-5242,  BirmmgHamfest  89.  PO 
Box  26073,  Birmingham  AL  35226 

CEDARBURG Wl 
MAYS 

The  Ozaukee  Radio  Club  presents  its 
Eleventh  Annual  Swapfest  at  the  Circle  B 
Recreation  Center  Admtss*on,  S3  at  the  door. 
$2  m  advance  Tables  S3  Hourly  pnze  draw- 
ings TalK-m  on  146  37/  97  and  146  52  To 
pre-regisler,  send  postcard  with  c assign  and 
license  exam  desired  to  Badger  Examiners. 
*>Gary  Sharbunp  WA9UJK,  5 J 19  W  Willow 
Road.  Brown  Deer  Wl  53223  [414}  466- 
5379.  For  more  Information  and  reservations, 
contact  Joe  Bauer  W9WQ  at  {414}  692-2329 
or  write  ORG  Swapfest  Committee,  N5415 
Crystal  Springs  Ct .  Fredoflia  Wt  5302 1 

BEMIOJI MN 
MAY  8 

The  Paul  Bunyan  Radio  Club  w*l|  hold  us 
annual  ham  test  on  Saturday  at  the  new 
V.F.W.  Club  Taife-m  on  I46.l3f.73.  Dealer*, 
exams,  and  flea  market  Write  Robert  W  BtU 
KA6KTB,  401  Roosevelt  Manor,  Bemtdp  MN 
56601.  (218}  751  ^8748 

BREWSTER  NY 
MAY  6 

The  Putnam  Emergency  Amateur  and  Ra- 
dio League  will  have  their  PEAHLrest  at  the 
John  F  Kennedy  Elementary  School  Ft  will 
feature  ham  gear  and  VE  e*ams  Atfmrssion. 
S3  tables,  59  farlgaiing,  $5  Talk  in  on 
145  13S  down  600-KGiO/Repea!  For  regis- 


tration, contact  Tern  Cuflum  N2GWF,  40  Mile 
Hitt  Road,  Highland  NY  12528  or  Jtm  Morgan 
KA2FIQ,  39  Overtook  Road,  Osstntng  NY 
W562, 

GREENVILLE  SC 
MAY  6-7 

The  Blue  Ridge  Amateur  Radio  Society  is 
sponsoring  the  50th  Annual  Greenville  Ham- 
fest  and  Electronic  Flea  Market  at  the  Ameri- 
can Legion  Fairgrounds  H  features  walk-in 
exams,  indoor  dealer  d?splay$  indoor /out- 
door electronic  and  computer  Ilea  market. 
free  paring,  camping,  and  prizes  Admis- 
sion. S4  in  advance.  55  at  gale  For  informa- 
tion or  t  itk  ets ,  se  nd  S  ASE  to  Blue  Ridge  A  ma- 
teur  Radio  Society,  PO  Box  675  U  Greenville 
SC  29606, 

SANDWICHIL 
MAY  7 

The  Kishwaukee  Amateur  Radio  Oub  is 
sponsoring  |h«ir  34th  annual  hamtesi  at  the 
Sandwich  Fairgrounds  Overroght  camping, 
no  hookups  Reserved  Tables  $5  n  advance 
Tickets  S3  m  advance.  £4  al  the  ooo?  Talk-in 
on  1373  Contact  Howard  Newgutst  PQ&ox 
264,  Sycamore  ft  60178. 

PARAMUSNJ 
MAY  7 

The  Bergen  Amateur  Radro  Association 
(B.A.R.A)  will  sponsor  its  annual  spring  harrv 
fesl  at  Ihe  Community  College  Buyers,  free 
admissfon  sellers.  55  per  space  Amateur 
testing,  walk  m  only.  Novice  through  Extra. 
Free  parking.  Talk-in  on  146.19/79  Contact 
Jim  Joyce  K2ZO,  396  Radgewood  Btvd ..  No. 
Westwood  NJ  07675  (201}  664-6725  For 
testing  information,  contaci  Pete  Adety 
K2MHP,  13-30  Edward  St .  Fatriawn  NJ 
07410  (20V  796-6622. 

PHOMONTORY  UT 
MAY  10 

The  Odgen  Amateur  Radio  Club  will  oper- 
ate W7ST8  Irom  Promontory  Summit  to  com- 
memorate Ihe  120th  year  oi  the  driving  of  ihe 
Golden  Spike.  Time  from  000 M  to  21002. 
Frecuency  one  of  3  970.  7  270.  14.280. 
21  375.  or  28  415  MHz  Send  QSL  and  SASE 
to  Ogden  Amateur Radio  Club,  PO  Box  3353, 
OgdenUTB4409 

FAIRFIELD  CT 
MAY  13 

The  Greater  Fairfield  ARA,  inc.,  will  oper- 
ate a  special  event  stalion  during  Ihe  54 in 
annual  Oogwood  Festival  Irom  1300Z- 
22Q0Z  Suggested  frequencies  3.975,  7  235, 
14.330,  2t  420,  and  28310  MHz.  For  a  9x11- 
inch  certificate,  send  OSL  and  large  SASE  to 
FARA  Dogwood,  PO  Box  43$.  Southport  CT 
06490-O466 

BELLEVUEWA 
MAY  13 

Crooked  Slick  and  Rats  Nesi  OSO  Party, 
sponsored  by  the  (ssaquah  ARC ,  encourages 
new  Novices,  the  handicapped,  and  ail  other 

hams,  lo  participate  Bonus  points  for  photos 
and  mtormahon  about  your  contest  opera- 
lion.  For  details,  write  Martha  Stedman 
N71VX,  1 5423  SE  7th  PS,  BetlevueWA98007. 

PIERRE  SD 
MAY  13-14 

The  Pierre  ARC  wilt  operaie  WiHVY  from 
110QZ  to  23Q0Z  the  13th  and  from  15002  to 
230CZ  the  14th  to  commemorate  100  years  of 


statehood  Suggested  frequencies  are 
28  400.  21  287.  and  f  4  287  kHz  USB:  and 
7  267  kHz  LSB.  For  certificate,  send  OSL  and 
9x12  SASE  to  Gary  Wallace  KA8AHI  POB 
1261.  Pterre  SO  57501-1261  Deadline  June 
I0,t989 

LAS  VEGAS  NV 
MAY  13-14 

1 969  Nevada  QSO  Party,  sponsored  by  Ihe 
Frontier  Amateur  Radio  Society,  an  ARRL 
Special  Service  Club  From  OOOQZ  the  13th  to 
0600Z  the  14lh.  6-100  meters.  CW/SSB/FMr 
RTTY/PACKET/SSTV  No  cross  mode  or  re- 
peater OSOs  Suggested  frequencies  CW  IS 
up  from  bottom  of  general  bands,  phone  -25 
up  from  bo 'torn:  Novice  and  Tech  portion  of 
bands 

Exchange  Nevada-RSiTj  and  county,  otn- 
er s-AS(Tj  and  state/province/DXCC  country 
One  point  lor  each  contact  per  mode  Multiply 
points  by  number  ot  NV  counties  worked. 
Certificates  to  lop  scores  in  each  category 
Mall  logs  by  June  1  to  Jim  Frye  NW70.  4120 
OakhtlfAve,,  Las  Vegas  NV  89121, 

ATHENS  OH 
MAV  14 

The  Athens  County  A  mate  a  r  R  ad  m  Associ- 
abon  i  AGAR  A  f  will  hold  its  10th  annual  ham 
'est  at  ihe  C>ty  Recreation  Center  Large  flea 
market ,  door  prizes  Tailoaters  Tafk-cn  on  the 
club  repeater  at  145  15'  55  MHz.  Indoor 
space  available  only  by  pre- registration  Con- 
tact Rod  Motley  KABNDC,  1S267  S  Canaan 
Rd,  Athens  OH  45701  f8t4)  593-8177.  To 
register  lor  license  exams,  mail  completed 
FCC  Form  610  and  $4  75  payable  id  ARfiU 
VEC  to  John  Cornwetl  NCSV.  101  Coventry 
Lane,  Athens  OH  45701  Walk- ins  accepted 
ForgeneraJ  Information,  contact  CarU  Den- 
bow  KA8JXG.  63  Moms  Ave.,  Athens  OH 
4570 1 

CADILLAC  Ml 
MAY  20 

The  annual  Swap  and  Shop  of  the  Wexau- 
kee  ARA  will  be  at  the  Cadillac  Middle  School 
Admission,  $3;  tables,  $6  Talk m  on  146  37/ 
97  repealer  Contact  John  Ctaddock  KX8Z. 
{616}  797-5491  or  write  Wexaukee  ARA,  PO 
Box  163,  Cadillac  Ml  49601 

KNOXVILLE  TN 
MAY  20 

The  Radio  Amateur  Club  of  Knoxvtlle  pre- 
sents the  1909  ARRL  Tennessee  State  Con- 
vention and  the  23rd  Annual  Knoxville  Ham- 
feat  and  Computer  Fair  at  the  Kerbela  Shrine 
Temple  ARRL  forums.  Joe  Fa^rc lough 
WB2JKJ  on  using  ham  raoto  to  leach,  packet 
demonstration,  DXpediltons.  VEC  exams, 
prizes,  and  flea  market  For  reservations, 
com  act  Joe  Meighao  KB4REC,  Rt  26.  Cen 
Uat  Avenue  Ptke.  Knoxvtlte  TN  37919.  (615) 
558-8487  For  exam  registration,  ooniacl 
Ray  Adams  N4BAQ,  WCARS/VEC,  4325  FeJ- 
ty  Drive,  Knoxville  TN 37918.  {615}  687-54 10 

ABILENE  TX 
MAY  20 

The  Key  City  ARC  wi«  ho*d  its  Fourth  Annu- 
al Armed  Forces  Day  Ham  Fast  at  the  Ch/ie 
Center  Pre-regtstrat«yi.  by  May  IB.  is  S5  at 
door.  S©  Tables,  $2  each  VE  exams,  walk- 
ms  OK  Large  arts/craH  show  same  building 
Bill  Jones  N5D0X.  (9 15}  698^4ti06f729Q 
days,  3935  ntghls.  or  WB5EKW-3  Gateway 
7096/145  01  or  AE5t  Autofomard  BBS  via 
DBLBRD.WiNorALB 

SEVERNA  PARK  MO 
MAY  20 

The  Maryland  Mobileers  ARC  will  operate 
WA3PJO  aboard  the  submarine  USS  Torsk 
rSS  423|  Irom  1400Z  to  2100Z  to  honor  the 
submarine  service.  Frequencies.  ±  QRMwill 
be  SSB-7240. 14240. 21340.  28340  kHz,  and 
FM  146805  (repeater  output)  For  certificate 


send  a  legal-size  SASE  to  MMARC.  PO  Box 
734,  Sevema  Park  MO  21 146 

GODFREY  IL 
MAY  20 

The  3rd  Annual  Lewis  A  Clark  Radio  Club 
Hamfest  and  Electronic  Fiea  Market  wtll  be  at 
ihe  Lewis  &  Clark  Community  College 
Prizes,  display  {packet,  satellite.  ATV,  WE- 
FAX.  AMT0R),  commercial  vendors.  ARRL 
booth,  giam  Ilea  market  with  no  charge  for 
space,  exams,  and  free  parking  Advance,  ? 
for  $5:  $1  each  at  door  Talk-in  on  Club  2 
meter  net  {Monday  ai  a  PM)  on  145  23  re- 
peater Lew,'s  &  Cfark  Radio  CfuO.  PO  Box 
553.  Godfrey  IL  62035  (6 1 8}  466-1909 

SPRJNGD  ALEAK 
MAY  20 

The  Northwest  Arkansas  ARC  will  hold  its 
Ozark  Hamboree  ai  the  Rodeo  Community 
Center  Plenty  of  parking  Flea  tables.  $5 
Retailers  will  show  all  new  ham  gear  Door 
prizes,  programs.  VE  exams  on  a  walk- in  ba- 
sis Mo  charge  for  attendance,  Contaci  Rah> 
daft  Speer  WA50GH  at  {501}  846-3210 

OULUTH  MN 
MAY  20 

The  Arrowhead  ARC  presents  SWAPPEST 
89.  held  at  the  First  United  Methodist 
Church   Hourly  drawings   main  door  prize 
Admission   $4.  4-foot  tabtes,  S5  Talk-in  on 
146  34/94  MHz    Contact  Dua/ie  Rynn  KB* 
0LCr  4907  P&abody  St.,  Quhrth  MN  $$60i 
(2Wj  525-4580  Pre- register  for  exams  wslh 
John  Crow  KA*S  YN.  1 365  Roland  Road,  Cto* 
duet  MN  55720  (218}  879-5356. 

COLORADO  SPRINGS  CO 
MAY  20 

The  Pikes  Peak  Radio  Amateur  Associa- 
tion will  hold  its  Swaptesl  at  the  Rustic  Hills 
Mall.  Admission  free  Tables,  $8  in  advance. 
S 1 0  ai  door  Talk  on  on  1 46  37/97  Contact  Ai 
N6CMW.  (?m  473-1660  or  write  PPRAA 
Swapfest.  PO  Box  16S21.  Colorado  Springs 
CO  50935. 

MILLINGTONTN 
MAY  20 

In  recognition  of  Ihe  40th  Annual  Armed 
Forces  Day  Celebration.  Amateur  Radio  Sta- 
tion W40DR  will  operate  Irom  1300Z  to 
2300Z.  SSB7  230,  14,280,  and 21 .3730  MHz 

'0kHz).  CW  on  21  145  and  28  14&  MHz.  2 
meters  on  146.52  simplex.  For  details,  con- 
tact Lieittertant  Robert  D.  Atley  WA4WFJ 
(901)  873-5306  AX2  David  A.  Holding 
KBSBXJ (901}  873-5134;  Sergeant  Mapr  jtm 
Moftatt  WD4SMW  (90U  363-0778;  and  Mili- 
tary Club  Station  W40DRfNavy-Marm* 
Corps.  MARS  Statton  NNN§NiF.  Btdg  Af  1 00. 
MAS  Memphis  TN(90i}8 73-5 134. 

OAK  PARK  Ml 
MAY  arj-21 

The  1 989  Michigan  QSO  Party  will  be  spon- 
sored by  the  Oak  Park  Amateur  Radio  Club 
Phone  and  CW  are  combined  into  one  con- 
test. Michigan  stations  can  work  Michigan 
counties  for  multipliers  A  station  may  be  con- 
tacted once  on  each  band/mode  Portable/ 
mobiles  may  be  counted:  as  new  contacts 
each  time  the  county  changes  For  exchange, 
scoring,  awards,  and  log  requirements,  write 
Mar*  Sham  K8ED,  27600  FrankJm  Rtf .  Apt 
5 16.  Souttiftekt  Ml  48034 

ROCHESTER  NY 
MAY  20-21 

The  Rochester  Hamfest  and  Computer 
Show,  in  conjunction  with  the  New  York  State 
ARRL  Convention,  will  be  at  the  Monroe 
County  Fairgrounds  Dealers,  exhibitors, 
booths,  tables,  contests,  prizes,  and  noncom- 
mercial flea  market  For  more  information, 
contact  Rochester  Amateur  Radio  Associa- 
tion, Rochester  Hamfest.  300  White  Spruce 
Btvd,  Rochester  NY  14623  {716}  424-718* 
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iRSON  sc 
MAY  20-21 

The  Lake  Ha  dwell  10th  annual  Ham  test  is 
Sponsored  hy  Toccoa,  HartweH.  Georgia  and 
Anderson,  South  Carolina:  ARCs  at  the 
HartweH  Group  Camp  south  of  Anderson 
Talkm  on  146,295  *■  600,  146.19/79, 
147.93S.33-  Free  flea  inarket  space  For  tick- 
ets and  information,  write  Of  call  MA  Coun- 
sel! W1BNS,  215  Nottingham  Way,  Anderson 
SC 29621.  (303) 261 -7013 

YAKIMA  WA 
MAY  20-21 

The  Yakima  Amateur  Radio  Club  W7AO 
announces  its  Hamtesi  '89.  which  will  he  held 
at  the  State  Fairgrounds  in  Yakima  VE  ex- 
ams, commerciaf  exhibits,  swap  and  shop 
tables,  and  lectures  Admission,  $5;  tables, 
$5  Talk-in  on  146.66/06,  146  84/24.  Con- 
tact Dick  Umberget  N7HHU,  (509)  453-8632, 
days.  (509)  453-3580,  evenings  or  wnie  Yaki- 
ma ARC  W7AQ,  PO  Box  9211,  Yaktma  WA 


ST  CHARLES  MO 
MAY  20-21 

The  St.  Charles  ARC  will  operate  WBAHSI 
from  1 400Z  lo  22Q0Z  as  part  of  the  Lewis  and 
Clark  Rendezvous  This  special  event  station 
will  transmit  near  7250, 1 4325. 21 350,  3641 0, 
and  1 4 G. 67  as  propagation  and  QRM  permit. 
For  certificates,  send  a  large  BASE  to  Si 
Charles  ARC.  PO  Box  7429.  St  Charles  MO 
63302-7429, 

FOLSOM  CA 

MAY  21 

The  North  Hills  Radio  Club  «s  sponsoring  its 
HAMSWAP  at  the  Folsom  Community  Club- 
house. Free  admission.  Auction,  tables  ($6 
sach),  tailgating,  tree  parking,  park  with  rides 
for  kids.  Talk -in  on  145  19  and  224.78.  Con- 
taci  NHRC,  PO  Bo*  41635,  Sacramento  CA 
95841  or  call  Bob  WA6ULL  at  (9i6)  983- 
2776. 

CHICAGO  IL 
MAY  21 

The  Chicago  Amateur  Radio  Quo  wtfl  hold 
its  annual  Mint- Hamf est  at  the  North  Park 
Village.  Indoor  area  Admission.  $2  Contact 
CARC,  563  1  W,  irving  Park  Road,  Chfcago  IL 
60634.  (312)  545-3622. 

WABASH  IN 
MAY  21 

The  2tst  Annual  WCARC  Hamtesr  will  be 
held  a4  *he  Wabash  County  4-H  Fairgrounds. 
Admission,  S3  50  m  advance.  $4  at  door.  In- 
side tables.  $10.  Prizes,  targe  outdoor  flea 
market,  free  parking  and  overnight  camping, 
and  examinations  for  Tech  to  Extra.  Tafk4n 
on  147.63J.03,  146. 52/. 52.  and  146.94/.94. 
For  ticket  information,  send  SASE  lo  Don 
Spangfer  W9HNO,  235  Southwood  Or,  Wa- 
bash IN  46992.  (219)  563-5564 

KNOXVILLFJL 
MAY  21 

The  Knox  County  Radio  Club,  Inc  .  wilt  hold 
its  annual  Knox  County  Hamf  est  at  the  Coun- 
ty Fairgrounds.  Large  commercial  display 
building  and  acres  of  outside  'lea  market 
space  at  no  charge  The  Knot  County  Pork 
Producers  will  be  serving  their  Butterfly  pork 
chops.  VE  testing  nearby.  Talk-in  on  147.00/ 
146.40.  For  I  able  reservations,  pre-registra- 
lion  of  testing,  and  advance  tickets,  write  Kei- 
th L.  Watson  WB9KHL.  119  South  Cherry 
Street  *3<  Gafesburg  fL  51401-4627  or  call 
(309)  342-3885  evenings 

AOENA  OH 
MAY  21 

The  Triple  States  Radio  Amateur  Club  will 
hold  its  1 1th  annual  Wheeting  Hamtesl/Com- 
puier  Fair  at  Wheeling  Perk.  Roofed  area  tor 
dealers,  six  acres  o I  flea  market.  Children  14 
and  under  free.  Admission,  $4  in  advance,  $4 
at  door.  Contact  TSRAG,  Box  240,  RD  1.  Ade- 
n*  OH  43901.  (614)  546-3930. 


WRIGHTSTOWN  PA 
MAY  21 

The  Warminster  ARC  is  sponsoring  their 
15th  annual  Hamtesi  at  the  Middletawn 
Grange  Fairgrounds.  Admission.  $4  fXYLs 
and  children  free)  80  indoor  spaces  with  8- ft. 
tables.  $5  space.  New  equipment  vendors, 
large  ilea  market,  amusements  for  children. 
Talk-in  on  146.52  simplex  and  147.09/69, 
223  76/222  16. 52  04/53  04  repealers  For  in- 
formatton  or  pre*  registration,  com  act  BttlCu- 
sick  W3GJC.  Apt  804  Gamer  House,  Hat- 
bOrvRA  19040  (215)441-8048. 

OALTON  MA 
MAY  21  (4  AUG  13) 

Ham  Radio  Flea  Markets,  sponsored  by  the 
Northern  Berkshire  ARC,  will  beat  the  Gallon 
American  Legion.  Talk-in  on  146,91 .  Admis- 
sion, 51.  Free  tailgating  space  Contact  Dick 
WBlHtH  at  (4 13)  458-8267/8452, 

H  AM  AO  ALBERTA 
MAY  26-28 

The  Northern  Alberta  Radio  Club  is  spon- 
soring a  Ham  Fast  and  Flea  Market  on  the 
above  days.  Dealers,  demonstrations  (SSTV. 
packet,  SWL,  rtty,  satellite,  computers,  ra- 
dio museum),  awards.  Students  18  and  un- 
der, tree.  Adults,  $6  at  door,  $4  pre-rsgis- 
tered  Banquet,  break  last,  RV  parking  No 
hookups  Send  SASE  to  register  to  Northern 
Atbena  Radio  Club,  9628-69A  St..  Edmon- 
ton. Afta  CANADA  T6W  1W3.  {403}  438- 
9205 

PETAL  MS 

MAY26-JULY18 

The  Amateurs  of  Petal  and  Hartiesburg  will 
be  operating  on  the  above  dates  to  celebrate 
the  International  Checkers  Tournament.  Op- 


eration will  he  in  the  lower  general  portions  of 
all  bands  and  the  Novice  SSB  portion  of  10. 
Sand  QSL  and  farge  SASE  to  KA5UBL  PO 
Box  2131,  Hatttesburg  MS  39403-2131. 

DURHAM  NC 

MAY  27 

The  Durham  FM  Association  will  hold  its 
10th  annual  "QURHAMFEST  1989"  at  the 
South  Square  Mall  Vendors  and  plenty  of 
free  lailgating  space,  table  rental,  and  AC 
power  for  testing  equipment.  FCC  exams  by 
pre -registration  Contact  Pete  Goalsby 
KY4Y,  120  Ratidttt  Circle.  Durham  NC 
277t3.  Tatk-in  on  147.A25f.225.  the  Friendly 
Repeater  WA4WTXiR  Mick  Rankin  W4ZUS. 
1001  Wedgewood  Lane.  Durham  NG  27712. 

HAMILTON  SCOTLAND 
MAY  27-28 

The  Scottish  Tourist  Board  (Amateur  Ra- 
dio] Expedition  Group  operates  a  special 
events  station  at  various  times  of  the  year.  In 
May  GBZRB  the  focus  will  be  Robert  Burns. 
Scotland's  famous  poet,  at  the  Burns  House 
Museum,  Mauchtine.  Ayrshire  The  group  is- 
sues two  certificates,  both  in  color  For  de- 
tails, write  the  above  group  ai  PO  Box  59, 
HAMILTON,  SCOTLAND ML360B 

NASHVILLE  TN 
MAY  27^29 

The  Nashville  Amateur  Radio  Club  K4CPO 
Will  operate,  during  daylight  hours  only,  in 
various  sections  of  the  phone  band,  a  special 
events  station  aboard  the  General  Jackson 
stern-  wheeler  as  she  cruises  the  Cumberland 
River  on  Memorial  Day  weekend.  Full-color 
QSL  card  of  the  General  Jackson  for  your 
card  and  SASE  to  K4CPQ  Nashville  ARC;  see 
caff  book. 


FRIENDSHIP  MD 
MAY  28 

The  Maryland  FM  Association,  Inc ,  pre- 
senis  its  annual  Memorial  Day  Hamfest  at  the 
Howard  County  Fairgrounds  with  commercial 
displays  and  ample  parking  Admission,  $4. 
Tailgating,  $3.  Table  rental,  $7  in  advance 
and  £10  at  the  Hamf  est,  if  available.  Far  li- 
cense exam  reservations,  contact  Steve  Sit- 
barman  K3RMX.  (301)  578-8527.  Talk-in  on 
WA30ZD/Repeater  (146  16/76,  222.16/ 
223  76.  and  449  1/444  i)  Contact  Mike  Cte- 
sap,  1294  Dorothy  Road.  Crownsviife  MD 
21032  (301)923-3829 


BUCKHANNONWV 
MAY  28 

The  Bu  ckh  ann  o  n  ARC  and  the  West  Vlrg  i  n- 
ia  Wesleyan  College  ARC  will  operate 
W8WVM  from  14002  to  2200Z  to  celebrate 
the  48th  Annual  West  Virginia  Strawberry 
Festival  Suggested  frequencies:  7.250, 
14.250,  18.150.  28  350  For  a  special  QSL 
send  your  QSL  and  SASE  to  West  Virginia 
Strawberry  Special  Event,  PO  Bex  $5.  Buck, 
hannon.  West  Virgmta  26201-0065. 


COLLEGE  PARK  MD 
PRIOR  MAY  31 

The  Foundation  for  Amateur  Radio,  Inc.,  a 
non-profit  organization  headquartered  in 
Washington  DC.  plans  to  award  32  scholar- 
ships during  1989-90  tf  you  plan  a  tulRime 
course  of  university  studies  and  are  enrolled 
■n  or  have  been  accepted  m  a  university,  col- 
lege, or  technical  school,  request  more  infor- 
mation at  FAR  Scholarships,  6903  Rhode  Is- 
land Avenue,  College  Park  MD  20740. 


NAME 


HAM-COM  1989 

ARRL  "DIAMOND  JUBILEE"  NATIONAL 

AMATEUR  RADIO  CONVENTION 

JUNE  2-4,  1989 

ARLINGTON  CONVENTION  CENTER 

ARLINGTON,  TEXAS 

CALL 


^*1"V 


%rVD  )^ 


ADDRESS 


CITY 


STATE 


ZIP 


■  * ■*-»  *  ■  ¥**»#! 


Sin^c  Ham-Corn  Pre-  Re gist  ration*  $7.00  Bach.... $ 

Family  P  re-Registration  for  1  I  lam  &.      Non-1  Tarns  (Mas  of  3)  SI 0.00 S_ 

$ 

s 
$ 
s' 


■"■  *■■»«■■  ■«.■-«■■■*>»-■■ 


Flea  Market  Tables  -  Max  of  Three,  S15  00  Each 
Additional  Flea  Market  Tables  over  first  3t  525.00  Each 

Flea  Market  Electrical  Outlet*  $25.00  Each 

Tour  #L  Shopping  Tour  to  Dallas  Galleria  Mall  $12,00.. — ., 

Tour  #2,  Tour  to  Old  City  Park  &  West  End  Market  Place,  SI 7.00 

Saturday  Morning  DX  Breakfast,  $8.85  Each,,.. > ,.„»....„„ $ 

Sunday  Morning  QCWA  Continental  Breakfast,  $3.50  Each..„...„„.. ..  S 

ARRL  Saturday  Night  Banquet  &  Program,  $16.00  Each 


■    >-■■«■■     t    ■    T    ■    ■ 


■    «■■•■!■■■ 


I  have  enclosed  my  check  or  money  order  in  the  amount  of. 


PRE-REGlSTR4TtON 

IH  VM. INK:  MAY  2k  1989 

For  More  Information  Call: 
(214)423-7636 


Mail  Your  Cheek  or  Money  Order  To: 

Hani-Com,  Inc. 

P.O.  Box  861829 

Piano,  Texas  75086 
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ALL  NEW  KITS 


Quality  Test  Gear  &  Electronic  Kits  for  Professionals  and  Hobbyists 


COM-3 


THE  COMMUNICATIONS 
00    SERVICE  MONITOR  THAT 
WORKS  HARDER  FOR  LESS. 

Introducing  COM-  3 .    rhe  new  sen/ice  monrtor  destined  by  service 
technician*  for  service  technicians  it  works  harder  tor  less    giv- 
ing you  advanced  testing  capabilities  ai  a  very  affordable  price 
FEATURES  •  Direct  enlry  keyboard  wiih  programmable  memory 
■  Audio  Atransmiiicr  frequency  tounlei  •  LEO  bar  graph  fre- 
Quency/tirror  deviation  display  •  0. 1- 10.000  ^v  output  levels  * 
H i  gh  reco  we  s  ensi !  i v i ty .  less  tha n  5  y v  •  100  K  Hz  to  999. 9995  MHz 
Continuous  frequency  cove  rage  *  Transmit  protection,  up  to  100 
watts  •  CTS  tone  encoder.  1  KHz  and  external  modulation 


$4995 


PR-2  COUNTER 
PREAMP 

n»  rtW  a  Mm  to*  mmmm 
inw«toijUOMKr«rto 


$6995 


PS-2  AUDIO 
MULTIPLIER 

Hit  PS-2  is  handy  tor  hiyn  rnsaiulinn 
3(jdld  re^QlMEif  n  mrfaiU' nr*iflnts 
muctialH  Up  m  ffpgmnc/  *  g'par  icr 
Pt  tone  rwastireffiffMs  •  rnuiiptn 
&r  n  of  m  •  W»  H*  rtutottn  4 


is  :* 


$8995 

«ii*il  inclurjii 

k  *fir 


PS-10B1.5GHz 
PRESCALER 

EAlflfifli  wc  range  d1  fbw  pr«eni 
counler  tp  1.5- GHz  •  2  btirje  preamp 
•  divide  by  tCQO  circuitry  »  sum* 
MnaiNvB  (Si)  n«V  typical  I  ■  fiNC 
connectors  *  \  5  OH/  HI,  I  b  MH*  out 
■  rhrtianytQurrTef 


CT-70  7  0I6IT  525  MHz         CT-90  9  DIGIT  600  MHz 


FREQUENCY  COUNTERS 


s  139.95  E,B 


:hi»piih 


#C  1II1FTF1 


CT50  8  DIGIT  BOO  MHz 


SI69.95 

CT-! 25  9  DIGIT  1,2  GHz 


►  tai  dm  «a«ijiacMi«Q  tHaranr  ma  yw  mr 
aw  n  mi  mo  n  tmgroed  to*  ft  up  (water  pflfluctt  v  tru*- 
nwougti  poet*  Aa  ^wroigMia  cany  •  fall  ooe  year  vtrraitiy  on 

Pfl rt5  and  It&pi  At  Uk  t  great  p •■  1 3f  m  luting  ir±  Ij rjest  m  Jflulac 
Ivier  oi  law  crci  counters  m  tu*  iniirf  USA  Campan  ipti.iiiLjf.Rn4 
Our  rounds,  aru  full  leak  red.  IrDm  atitfici  rn  uhf.  with  F£T  high 
jmpfrflance  mpul.  pi-opfji  wave  shaping  cirr-uiny  and  durabrn  high 
quality  epiwy  gtoas.  (Hated-thru  PC Board  consifuciion  All  unite  are 
1W-?  mafiufuElufMl  in  Ihe  USA 


*  189.95 


ACCESSORIES  FOR  COUNTERS 


l£ltt"li 


•189.95 


rwCT  TO  SLUGS 


I  US 

■  US 

im 

tfl 

us 


CI- 70 


CI  '»» 


CI-M 


CTIZ3 


CT-M 

■rmffM 


HnqiAfcg 


20M;-MOWH/ 


«Hj-H*H1*z 


SHj-MOWh: 


TOriMSGH/ 


*5(}irivTi>15QM*t/ 


<  10n>v  To  150  MM/ 
■    IBDrnvToeWMJii 


LESS  THAU  »  win 


ew«aiM 


<tt*rfe&9IMt 


TPPW 


!  -VM 


1PPM 


1PPM 


01 


RESOLITTIM 


1H3,  TQH?  1M1H; 


u-lr  lUHi   100  Hj 


IH;  TOM; 


OiHjLtttr.  poh: 


QtHj.  thj  Dm 


i».» 


MINI  KITS-EASY  TO  ASSEMBLE-FUN  TO  USE 


TUNE  DECODER 

Acrjoiplfti 

tonedecodir 

mtmmKtMTi  Feature  ttHUO 

Hi  scalable  <aror  *«2Dhitftprt  icfl- 

agex**v*»  »?c  J«w*y6wfr 

haceterrttitunpt  fSK.fic  Cwtnto 

HHfltfaS * HlMi  luw. Llmdu  Rbn 

Canpttnkii  T|>1         S5.95 


4CWATT?mlT 
PWRAMM 

Simple  Cl,iir.i;  po*eramj)1(ial«rM(l 
hme&po*f  fj.H'i  l  W  in  la r 6 auT.  7 Win 
(0/  15^r  ^W4nltir4fJW^uE  Vdiau^pul 
■^itii*  value  camptatu  wtn 
atf  airti.  tatAX  and;  T-fl  nrtiy 

$2795 
6.95 


m-i.JSWptfamptat 
is-  Wwnwfl-RfrtiTiJS 


SUP£R 

SLEUTH 

AsupersumiHivnEimpii- 
1t*t*ri-ih*iM, 

.n&lNl'Ortai 
tormDnhnnqHt. 
rami  ran  hcWiIbv 

msgaMWfuib 


COLOR  UHGAN 

See  munc  comeaiivE'J 
d!«er#ritiiQhtahicfcer 
wiinmuiic  Ontkgm 

ejeh  (ai  Nqh  mavangt 
aw3*Mrt  facftffldrnfe- 
siiyaiSru^jMa^ 
diiMitip  to  jrJ0.ir  *ms 

3BTTOAC 

Mi-iut     S8.95 


VOICE  ACM  VAT  ED 

SWITCH 

Vui-.  h-.n  MvjMtwjtth 

kilprovNtoiBwilclMfl 

outpulwifr renlca 

i»abihi¥i;priiSoamA 
Candnyiirwayi  ligiti 
LEOti"flv*nitJP* 
TKOrttif  motor  RUflKOI 

svoe 

V5-TWT 

S6.95 


S5.95 


KMzTIWEBASI 

Hunsoj!5-ir.iV0C 
LQwcurrorrr|?Sma) 
1  rnin/jn(M|h  jeeuratv 

I^Kir    $5.50 

iB-^A&r  S9*95 


FELEPHQHE 
TRAKSMITIER 

LfM  '  '  *  "  i'j  in 

tromTtKrfJOMHl. 
aobfrlyllMltessdlift 

£0H1(lf£tUrt1     '  t  '    t  i 

MSify  mvtairs  anynfTiere 
nis<de1HBiniiTiumjin| 

■\'V\\ 

PU-IKir 

S  14.95 


VIDEO  WDDULATQfl 

Converts  .ii hi  1 1/  tu  viJeu  monitor  Super      ^^  ac 
stable  tu nable  ovtr  en  44  Flu n&  «n  S-  hV    $  /.£ft) 

jccepl5il*J  vrfKfugnal  Best  Lm ton  1-1« 


FM 

WlRtLESS 
Ml  Kf 


MmflnttrSfiMi 

8L  IKrT.  S2  95 


UHlVyiSAL  TIMER 

Provides  tuc  has  ic  {win  s 
^ni1PCbuafdrtquiiiiH]li] 
prwidc  iswr«ol  pre  ■ 
CHfOnlumngandpui-.c 
pmatKMi  U1«S» 
nmtfiTiHiMeJuima 


S5.95 


FMRECEJVEA 

Fori 
OtbOBJOYBWl 

imi  FmI 


tilfiia'pomrt1  m>i 
flpPAtiwion-slaniia'n 
l  M  brwdcast  tT«nn  ,j'. 
wi'lta^lftrgepEnhpnson 
iMrislihi.wmpntMC" 
■ujua'Ei.fnr  bugdinpc 
■)r  CKeplrrjn 

"■""  SI4.95 


MUKASIER 


ti^vrinl**«H(tf  Can 


Me  '  i        $4.95 


WHI^riHIII.HI 

ir  mi'."i.".i  mi  kit,  small 
mjkepick*  up  iotnd-5 
andcQov«fiiih«Hito 
Iiquii  ii*  louder  toe 
satmi  mtbngrrterittt 
Ml  l^uta ml« .t» 
eat!  tfl  (iXDWriaBH: 

WL- 1 M 


FM-1 KJT    $3.95 

F  M  2Ki1         S4.95 


SIHFN 

Produces  u  ■■.  i  <w& 
duwfl*ardwj'i  "rW 
prakau^DDuip,!! 
ona-^voitseml^ 


FMMINI 
MIKE 


a  super  toy*  atnwir^nce 

FUnaHtUMIMlilf 

111 


bf  ruetfttfri 

oh  m*e  oM^oanrAcd. 

*rrfeiwia.tjaile»y*rKj 
supti  insnudJirts  This  is 
lholinnsuinnaviiiable 

FM-3KN        $14.95 

FM-JWirrtandTtsted 


19^5 


detecJa?M=w  is  rj-  r. 
tiNrfMriFODFAlB 

0fiiI6KFjn<!rinai 
anwttd  oy  neat  i^ft*  pi 

^ihritiHH  DnrtSuplO 
tDQ  *na  c-uifwt  norntitlly 
optn  of  clewed  run^pn 
vvui. 


SfWf  M6.95 


SPEFSM  SCfLAMtLCM 

CDfnmunicaliiniQral 
ynvacyovBryour  wle- 
p'vone oTarlm  this 
sonmyerniirr-irurtt 
'jplfi  apcr  jiion 

fi—  Ibmopilnott 

MeoriptAMr«ADtft/ 
•n&-H  Eiip  to  owed 


use  itquen  no  eireci 
OKwectmir1  E«u  n? 
DtiAO.  u&ef  C  QCM  d*- 

i    Ca'i  alK)bcut.r:0 
I*  descramble  most 
■::un    warnWetS 

Coinplnle    .a*  AC- 

krt.ss-r    *Z9,95 
^7^      1^95 


TtHliS  •  titntid»  sevntwl  »  eownt  nr  10  frftl 
■i  jHuitC  rH»n  w  TlptfiBl  (If*  rfrrriettd  *  hUPiHT 

i  Hi  im  ■  pi  ■  m  ■■  nip—  i  Tin  rm   in  i  \u  m 

tSMir  wrt Ma »Hl  *  COO  MJdEM|CfH3  in  USA  onlyt  • 
■rten undtf  tTQDO  hM  f  I  50  •  RT  rui jenti  KM  r*i  silts 
til  •  90  diyi  pirti  vrirriniv  on  ai-J  kill  ■  1  viir  airts  A 
labor  wirrinly  on  all  wired  units 


PHONE  ORDERS  CALL 

716-586-3950 


labor  waninly  do  all  wired  uniis  rAA  /|0-30||-H/D^ 

RAMSEY  ELECTRONICS,  INC.  2575  Baird  Rd.,  Penficld.  N  I  14526 


PERSONAL 
SPEED 
s89.95  RADAR 

N(Wrlo*c.fistmicrflwiMdnppleriiiUci"  hi!  clocks  cart 
punn  boats  narstfi.brkM.bosetalri  mrjdeln,  mnnars  or 
rirui  ■  -nQlMlffiflwEt  OptralfsatStGHrwirft 

inr-n  la^ijs  LEO  filial  FiafloultftipiarfS  speeds  *» 
mle«  pe  twr.  libnnvv  p«  totf  sr  Met  9*  KtvO' 
Eirpttbat  suCpot  p<riM&leaiHngMiitteil49MAvfbil3 
inetwc  1  •  w"w  taw  Iv  ^JMiH  «chjo«3  and 
^VDC  lOfMU^l    jA**<Jf**Drci#trfrs 

MeslDiipn 


RADIOS 


40  &  80  METERS 
HAM  RECEIVERS 

SHMhKiliiipar  AAA  C*  SSSfittitPi  I»35-^i0oj  *0    7iWnr  r>«n«i*tf«wd«^u 
KSing*EHEff  Catk-ir^rntinOSTartf  AARL  ttandliQM^  LfriiliianlpirssnidiKly  v abactor 

rii&tfe ttirwd  tAci* iutt>a oulput  Buni nn SVOC.nas flf  flain%.ai»tiiri  InisM  n  vet jtas^  to 
bm  Id  lftt5o!lu»arHlr,Uiir.al'Dn3i    ..:i  ,ii  i  'i  vw.  iregmntr  oi  1  lipoid  pro  TnenpHuiul  nalrning 
iMse  kit  (eatu'L";  .i>  rugged  AB5  plashc,  i  tu  ai1  r,  KJecriBft  g^pJucs  Included  am  niAjriiined 
illLiln<nijiti  knntjs  I ■: i ■  it  wnll-lin^llnjprnlr'Khrun^lluDlt 

hLCHR      s  12.95 


*0Meler  receiver  

m  w^i       124.95 


Al)Mrri!i  "ittcLuw    _  J     _  — 

in  hm*       *24J5 


QRP  TRANSMITTER  KITS,  40  &  80  METERS 


■t*<s*iiMw  Oac*  Tftese  u«t  Cfl  'cs  are  i 


logurlO 


r«QRP4D      *24.95      "ll-WMO      *24.95     CWP 


AIRCRAFT  RECEIVER  KIT 


HurKicilifigaircr«ncQi«BwaiiDnv   flitksuipgtanesyplo  UDititesawir  - 
«  MHz  AW  *r  Banc  iWACtflf  okvH  tutwnes  dcsqit  win  AfiC  «!***  fitftr  and 
Mialdi  Ifcw ttsfrV  BAtterj  50 ■*  au*u  Hfcipir.  ij^fStflVdvAf  ODtsealMiiEteAi 

«rlorpcftj 


s12.95 


KM) 

IMA 


M  ARl 


s24.95 


Rbcbhs  cast' 
tid  CAR-1 


*12.95 


SHORTWAVE  RECEIVER  KIT 


A  UnMlifttCCtnW  Oul  capturwlh*  #or-»J  *'th  pjttA  It  anleniu*1  Hneni« 
MUH^Mi7lnirlMnJs  m'Ktor  tuneil  ^perra flesqn »»(* UK  Rf^incen- 
freti  aa«tUFft«aa«MiouiM  lis**  «**  ^i|ncFtc&miB  cmo  iha*  mss  «tan  4  rfttcmot  ttasii*- 

^anWhan^f  i^^ata^^«!'^jK«/i.saiDo««rCkjpD»4ieci  w*« 
elfeM(ir««te*iflioatev«aasDDr«  AddtaopMoaafcii«fe«aaavouh»«ir«ai' 


«:J'-' 


*24.95 


M  CSR-? 


*  12.95 


PACKET  RADIO 

Commodt!  •■  r  packet ,  ad  m  iniei  (net  u^e&  ranous  Gcrmin  Oifitcom  wrtwa  i  s.  Fealu  i  es 

EXAR  (C  ttnp  sat  lew  fHiaWe  apeiatjurt  -runs  HFor  ^F  innun  Includes  ffltt  disk  ^diiwara.  PC 
tia;ud  all  nc-cvs.s^iv  Paris  aod  lull  dm  imienia tian 


CflfflpNtfeMPC-T 


s49.95 


FM  COMMUNICATIONS/ 2  METER  RECEIVER 


i  *  -  ■ 


Wmmmt*m*m*\mx<mmmmt*m.m-VSmii  lnmia2iiv 

p  6*w  dq*«  sxH  wun*t  v  men*  &t*t  £4»5'?aSf  *?  by40  rRxnCf 

ifgftPTi  *ai  m.R^  Mwtpg  ""  ~ *rr  Tract,  tmw  F  Hips  MM  ^"f*  rrymirnw  ()imuh  mMi 

•fljustamesqufcteii  UMthan  t^s««f«lnr(ff  njnson^VMneiy  fwiftSriw  twdtooutpul 

OptiMB'  i^BS  cai-t  »iii'  KTH-neO  n'apMci  *nd  macnined  aiunvi*u.m  kiutsprDvidttfice  sro- 

twsional  look         -       ,  t  .. 

Cennfrlrrt    *»JO  ft|  Ikfrimsr  rs&e     $|2  QR 


kir  FB7 


S29.95 


k.r.Cfflf 


NEW  MINIKITS-NEW  MINIKITS 


BROADBAND 
PREAMP 

A  tenpVflie  a*  ^vpoK 
puff* .  4ol  tor 
Stannr's  TV  sets.  WF 
UMi*  tiQi,  cwdtors 
F-Ejr:giK.lawna»rif  l45b 
Nl  .*jdl-gdin   ltJO 
KHr- 1  GHrapeiaUDn 
RuhKunB-BVDCW) 
nli'ii-  .iipnl 

Si®?  *12.95 


LIGHT  BEAM 
COMMUNICATORS 


lop  to  1  r4  mAi  uiaof  MBS  the 
3DHH;  tn=ir'  toi  hun-Vttopef* 
imri  van^miU  mm  mindnr: 
Idtai  I  u?  hslenmg  to  IB 

remgrt donir uls  Iransniiimf  has 
sensHiuciiiikc  mpul  rRr.flivn-i 
u.ses  PUN  dck'tKH  ill  id  dr  jvc  5 
speaker  oulpui  Units  opMHei  on 
i-ttVOC 


»8.95 
^9,95 


HIGH  POWER  i  M 
WIRELESS  MIKE 


femsaM  mp  to  1  (I  awe  to  anr 
FU  tf  oadcaM « ■««  Se«s*w 

mpul  accepts  any  lYpeol 

IR  ike  will  p«r fc  up  Mirma I 
voices  !0  'Mil  inway  using 
iheavaiiabifl  mm^ieelnc 
mikecaiindp  OpMalesan 

9-12  vnc 


FfcMfcH 
SuLuiiA 


*9.95 


2  MTR  &  220  BOOSTER  AMP 


KAMSn 


r 


•  30  WATTS  OUTPUT 

•  UHW  MOISE  PREAMP 

•  LOW  COST 

•  RUGGED  CAST  AtUMINUW 
CASE 

•  ONE  YEAR  WARRANTY 


Here's  a  gr eal  booster  tor  any  7.  mem  or  23) 

MHz  hand-Titiln  unit.  These  power  ho  osier  a 
rJelivct  <jvdi  30  walls  of  output  aJluwing  you 
in  hit  lire-  repealers  lull  quieting  while  ifr&  Hiw 
noise  praam p  runur  kably  amprcjvirs  recep- 
nons.  flamsev  Etecironics has  selil  lrvou- 
sanos  ol  2  mtr  amp  It  its  but  now  wb  otter 
umpfctery  wtr«d  and  testsct?  mtf  as  we»  220 
MHz  units  Borti  have  alt  the  lealures  of  Ok 
fttgft  pr  teed  bottlers  at  a  trattxift  ol  the  asL 

W  !02  MTi  POWER  BOOSTER  (10  twmt&m) 
fvitf  wired  fr  lesled SS9.S6 

M-ZD  2B  WHr  PfJWER  aflOSTEft  ft  X  power  gum 
Fu1Fywn«!cV  tested,..., ** 


CIRCLE  34  0*   t.EADEff  SEftVICE  CAHO 


Number  20  on  your  Feedback  card 


1269  MHz  Helix  Array 

Wind  your  way  to  higher  gain. 


by  Ralph  E.  Herzler  WA8WBP 


Soon  after  finally  taking  the 
big  step— assembling  a  suc- 
cessful Mode  L  system  of  no  less 
than  35  Watts  to  a  12-turn  helix 
antenna  for  an  uplink — I  began  to 
think  about  upgrading  it.  In- 
creased RF  power  was  not  an  at- 
tractive option  because  I  was  het- 
erodyning a  2  meter  signal  to  23 
cm  at  the  antenna,  and  amplifying 
to  the  limit  of  available  solid  state 
equipment.  However,  my  first  he- 
lix offered  such  an  attractive  gain 
(l6dBi)  for  such  a  small  space  that 
the  helix  idea  seemed  logical. 

Searching  tor  a  Worthwhile 
Gain 

From  my  research  of  the  RSGB 
VHF/UHF  Manual  I  found  that 
one  way  to  upgrade  was  to  length- 
en the  helix  to  20  turns,  for  an 
increase  of  17  dBL  My  35  Watts 
equates  to  15.4  dBw,  so  I  could 
expect  this  combination  to  result 
in  a  32.4  dBw  E1RP  ( 1 J  kW).  Not 
enough !  The  opportunity  to  gain 
another  3  dB  is  very  tempting. 
Furthermore,  1  have  heard  from  a 
number  of  hams,  including  John 
Hogan  KC7GY.  who  have  done 
this  successfully.  If  I  could  make 
this  work,  I  might  achieve  an  an- 
tenna gain  of  20  dBi!  That  could 
net  35,4  dBw  EIRP  {3.47  kW)t  a 
worthwhile  gain! 

Unfortunately,  my  one  contact 
with  KC7GY  look  place  when  his 
multiple  helices  were  covered  with  ice  and 
snow,  late  in  the  Mode  L  segment  of  the 
orbit.  However,  1  did  learn  that  he  was  using 
conventional  helices  with  a  commercial  pow- 
er divider.  What  J  didn't  learn  was  the  spac- 


Photo  A  A  50- foot  coil  of  ¥4  "  copper  refrigeration  tubing,  wound 
46  turns  over  a  piece  of  2 "  PVC  pipe,  is  the  beginning  of  the  helix 
array.  It  \s  Important  to  wind  the  helix  as  a  right-hand  thread. 


Photo  ft  After  finding  the  mid -point  of  the  helix ,  unwind  enough 
tubing  from  each  side  to  space  the  closest  helix  turns  24  cm  apart. 
Then  twist  the  two  coils  180  degrees  to  form  two  parallel  helices. 


ing  used  to  stack  the  antennas.  Shortly  there- 
after, when  1  might  have  been  able  to  get  back 
with  John,  Mode  L  was  coming  to  life  in  the 
early  hours  here  in  Michigan,  and  even  ear- 
lier in  White  Salmon,  Washington.  In  my  anxi- 


ety to  develop  a  more  effective 

system,  I  took  offon  my  own  theory . 

Since  power  dividers  introduce 

some  amount  of  loss,  1  designed  an 
array  of  two  20-tum  helix  anten- 
nas on  a  common  back  plate  to  use 
without  a  power  divider.  1  figured 
thai  if  a  single  helix  had  a  charac- 
teristic impedance  of  140Q,  then 
two  helices  in  parallel  would  have 
a  combined  impedance  of  70Q. 

I  further  planned  to  space  the 
helices  one  wavelength  apart, 
hopefully  to  feed  them  in  phase,  I 
would  use  the  same  material  that 
formed  the  antennas,  crossing  di- 
agonally over  the  reflector  and 
lapped  at  the  midpoint  for  coaxial 
feed.  My  reasoning  was  to  keep 
the  cross-over  reasonably  close 
(about  V4  ")  to  the  reflector  so  that  I 
could  add  capacitive  plates  to  im- 
prove the  impedance  match,  if 
necessary. 


New  Use  for  Refrigerator 
Tubing 

I  bought  a  50-foot  coil  of  %* 
copper  refrigeration  tubing,  and 
wound  46  turns  over  a  piece  of  2" 
PVC  pipe  (see  Photo  A).  Two- 
inch  pipe  is  actually  2.375"  OD, 
so  die  final  helix  would  have  an 
outside  diameter  close  to  three 
inches.  A  small  notch  in  one  end  of 
the  plastic  pipe,  and  a  sharp  bend 
in  the  tubing  to  fit  the  notch,  make 
this  job  much  easier.  It  is  impor- 
tant to  wind  the  helix  as  a  right-hand  thread. 
Then  I  found  the  midpoint  of  the  helix,  and 
unwound  enough  tubing  from  each  side  of 
this  point  to  space  the  closest  helix  turns  24 
cm  apart.  The  two  coils  can  then  be  twisted 
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Photo  C.  The  crossover  should  nearly  meet  the  chassis  connector,  and 
they  should  he  carefully  and  securely  soldered  together  at  that  point. 


Photo  E.  The  finished  1269  MHz  Helix  Array,  balanced  and  cross 
braced. 


Photo  D.  Trim  the  coils  to  allow  only  20  turns 
of  helix  to  extend  from  the  reflector.  Note  the 
!4-20  nylon  bolts. 

180  degrees  to  form  two  parallel  helices  (see 
Photo  B). 

Prowling  through  my  nearest  Cadillac 
Plasties  warehouse,  I  found  a  6- foot  long 
piece  of  polyethylene,  Vi"  thick  by  3!4" 
wide.  Because  of  its  awkward  size,  they  gave 
it  to  me  without  cost.  After  sawing  it  into  two 
36"  lengths  for  easy  handling,  I  cut  two  2^  "- 
wide  strips  to  serve  as  supports  for  the  coils. 

I  drilled  one  small  end  of  each  plastic 
support  strip  and  tapped  it  for  14-20  nylon 
bolts  with  which  J  would  attach  the  reflector 
(see  Photo  C).  Next  I  drilled  one  edge  of 
each  support  and  tapped  for  6-32  nylon 
bolts  which  would  secure  the  tubing  at 
the  proper  2"  pitch.  I  found  that  with  the 
first  hole  drilled  W  from  the  bottom  of  the 
support,  holes  every  four  inches  secured 
every  other  turn  of  the  helix  quite  ade- 
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quately  (see  Photo  D). 

You  must  stretch  the  tightly -wound  copper 
coils  carefully  to  match  the  mounting  holes, 
and  drill  them  to  clear  the  6-32  bolts.  I  used 
steel  bolts  to  establish  the  pitch,  then  replaced 
them  later  with  nylon. 

I  made  the  reflector  from  a  1 9  Vi "  x  7  "  piece 
of  0.072 "  aluminum  by  rounding  the  ends  on 
a  3]/ir<  radius.  Since  the  antenna  won*t  be 
mounted  at  the  rear,  the  thickness  of  the  re- 
flector is  not  critical.  Drill  lAH  holes  at  the 
centers  of  the  end  radii  to  mount  the 
polyethylene  sup- 
ports, and  a  %"  ^^^^^^^^^^^™ 
hole  at  the  center  of 
the  reflector  to 
mount  a  type  N 
chassis  connector 
(see  Photo  C).  Af- 
ter mounting  the 
connector*  you  can 
partially  assemble 
the  antenna. 

A  several-turn        ^^^^^^^^^^^h 
portion  of  each  coil 

will  protrude  beyond  the  end  of  the  plastic 
supports,  You  should  trim  this  back  (diagonal 
cutters  work  well)  to  allow  only  20  turns  of 
helix  from  the  reflector  (see  Photo  D).  The 
crossover  should  nearly  meet  the  chassis  con- 
nector, and  they  should  be  carefully  and  se- 
curely soldered  together  at  that  point.  I  added 
a  cross  brace  near  the  outboard  end  of  the 
helices,  using  a  piece  of  the  polyethylene  trim 
from  the  forming  of  the  supports.  After 
drilling  and  tapping  the  support,  I  used  !4-20 
nylon  bolts. 

Because  of  the  weight  of  this  antenna,  I 
decided  to  center- 
mount  it  for  better 
rotational  balance. 
For  the  support,  1 
used  a  piece  of  2 14  " 
wide,  1  thick  oak, 
fitted  to  the  balance 
point  of  the  assembly 
so  that  no  part  of  the 
wood  touched  any 
point  of  the  helix 
(see  Photo  E).  I 
drilled  each  end  of 


the  oak  support  and  fitted  them  with  two  brass 
adapters  for  14-20  bolts  to  wood.  The  coil 
supports  were  drilled  to  clear  the  nyion  bolts 
used  to  join  them  to  the  oak  cross  member. 
Last,  I  drilled  suitable  holes  in  the  wooden 
support  to  accommodate  the  normal  U-bolt 
mount. 

Does  It  Work? 

I  can't  believe  that  I  mounted  and  tested 
this  contraption  on  a  twenty -degree,  snowy 
day  in  Michigan,  but  I  did.  The  needle 

of  a  Bird  wattmeter 


-  *  ♦  .  two 

in  parallel  would 

have  a  combined 

impedance 

of  TOO.  " 


with  a  25  Watt  slug 
for  this  frequency 
pegged  on  forward 
power.  1  wasn't 
really  too  surprised 
because  my  PA  had 
been  tested  with  full 
10  Watts  1269  in- 
put, and  showed  in 
excess  of  its  35 
^^-^—  Watt  rating.  The 

reflected  power 
measured  only  3  Watts,  for  a  calculated 
SWR  of  1 .8:  L  Not  bad  for  an  unsophisticat- 
ed design!  Someday  I  may  try  for  a  better 
match,  but  I  know  it  won't  change  the  per- 
fbrmanee. 

As  if  testing  my  design  in  winter  weather 
weren't  enough,  I  interrupted  my  night's 
sleep  at  3; 30  a.m.  to  catch  a  Mode  L  sched- 
ule. Egon  DL9GZ  gave  me  a  good  report*  It 
wasn't  a  barn  burner,  but  it  showed  signifi- 
cant improvement.  Time  will  tell  the  rest  of 
the  story.  I  had  the  fun  of  building  it  for 
$29.07  (see  the  Table). 


Material/Part 

Source 

Cost  ($) 

Copper  Tube 

Coast  to  Coast  Hardware 

17.95 

Brass  Inserts 

Coast  to  Coast  Hardware 

1.60 

1/4^20  Nylon  Bolts 

Coast  to  Coast  Hardware 

1.20      | 

Oboit 

Coast  to  Coast  Hardware 

.79 

Aluminum  Sheet 

NW  Welding,  Sturgis  Ml 

4.68 

6*32  Nylon  Bolts 

Hosfelt  Electronic,  Steubenville  OH  1.60 

N  Chassis  Connector 

Hosfelt 

1.25 

Total 

$29.07 

THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


KIT,  ONLY  $675 
WIRED  $975 
VHFORUHF 


FEATURES: 

•  SENSITIVITY  SECOND  TO  NONE!      GaAsFET  front  end  on  vhf 

models  gives  12dBSINADof  0,12uV(vhf)(OU5uV{220).  UHF  model 
0.25uVstd(  0,1  uV  with  optional  helical  resonator  preamp. 
•SELECTIVITY  THAT  CANT  BE  BEAT!     Both  8-pole  xtal  filter  & 
ceramic  filter  for  >  lMdB  at  only  ±  12kHz.  Helical  resonator  front 
end  to  combat  desense  &  intermod. 

•CLEAN,  STABLE  TRANSMITTER,  up  to  18W  output  standard:  50 W 
with  accessory  power  ampftf  ier. 

■FCC  TYPE  ACCEPTED  for  commercial  high  band  and  uhf, 
•Courtesy  beep,   field-programmable  CWID.  flutter-proof  squefch, 
automatic  frequency  control  to  compensate  for  off -frequency  trans- 
mitters (ail  standard  features). 

•Full  range  of  options  available,  such  as  autopatch,  phone  line  or 
radio  remote  control  sub-audible  tones,  duplexers. 


HIGH  PERFORMANCE  TRANSMITTERS 

&  RECEIVERS  FOR  REPEATERS 

AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC. 


•  FM  EXCITERS: 

KttS$99.W/t$179.  2W 

continuous  duty    TCXO  St 

sttal  oven  options  available, 

•TA51forl0M,6Mf2Mf 

15#-174,229MHz. 

•TA451  foruhf. 

FCC  type  accepted  for  commercial  bands. 

•Call  for  latest  information  on  900  MHz  transmitters. 

•VHF  &  UHF  AMPLIFIERS*      For  FMr  SSB„  ATV.    Output  from  10 

to  50  Watts.  Several  models,  kits  starting  at  $79. 


•R144/R220  FM  RECEIVERS  for  2M. 
150-1 74,  or  220  MHz.    GaAs  FET 
front  end,  0, 12  uV  sensitivity! 
Both  crystal  &  ceramic 
filters  plus  helical  resonator 
front  end  for  exceptional 
selectivity:  >  100dB  at  ±  12kHz 
[best  available  anywhere)1 
flutter-proof  squelch.  AFC  tracks 
drifting  transmitters. 
Kit  $149,  wVt  $229. 

•R451  UHF  FM  RCVR.    Similar  to  above.    Tuned  line  front  end, 

0,25uV  sens,     (0,luV  with  optional  hel,   res,   preamp).    Kit  $149, 

w/t  $229, 

•R9«  1  FM  RCVR  FOR  911  MHZ.   Tnple-con  vers  ion.  GaAs  FET  front 

end.  02uV  sens,   Kit  $  169,  wrt  $259. 

•R76  ECONOMY  VHF  FM  RCVR  for  10M,  6M,  2M.  220.   Without  he! 

resorafc.  Kits  only  $129. 

•Weather  satellite  &  AM  Aircraft  receivers  also  avail. 


FCC  TYPE-ACCEPTED  TRANSMITTERS  **  RECEIVERS  AVAILABLE 
FOR  HIGH  BAND  AND  UHF.    CALL  FOR  DETAILS, 


»  Send  $1  for  36  page  catalog  by  return  mail. 

(Send  $2.00  or  4  IRC  s  for  overseas  mailing) 

•Order  by  phone  or  mail  •  Min  $3  S  &  H  per  order 
•Use  Visa,  Mastercard,  Check,  or  UPS  COD. 


GaAs  FET  PREAMPS 

at  a  fraction  of  the  cost  of 
comparable  units! 


LNG-(*) 

GaAs  FET 
PREAMP 

ONLY  $59! 

WJ  red/tested 

FEATURES: 

■Vtry  Law  Noise:  0.7rJB  VHF,  Q.ficfB  UHF 

•HighGaln:   13-20dfl,  depending  on  frequency 
•Wide  Dynamic  Range:   to  resist  overload 
*  Sta  b  I  e ;  new-type  eta  i-gate  GaAs  FET 

*  Specify  tuning  range  aestred  26  30.  46-56. 
137- 150,  150- 172,  210-230.  400-4  70,  Of 
S00  960  MHz 


ACCESSORIES 


LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 

0NLY$24/kit. 

$39  Wired/tested 
GaAs  FET  Preamp 

similar  to  LNG.  except  designed  for  low  cost 
A  Sinai  tin.  Only  5/8" W  x  15/8 T  *  3/4  'H 
Easily  mounts  in  many  radios. 
*  Specify  tuntng  range  desired  2535,  35-55. 
55  90,  90-12Qt  120150.  150-200,  200-270, 
Of  400 500  MHz. 


LNS-(*) 

IN-LINE 

PREAMP         ^-2L  *&■&. 

ONLY  $79/klt. 

$99  Wired/tested 

GaAs  FET  Preamp  with  features  similar  to  LNG 
series,  except  automatically  switches  out  of 
line  during  transmit.  Use  with  base  or  mobile 
transceivers  up  to  25W. 


'Specify  \untng  range  desired 
200-240.  or  400-500  MHz 


120-2  75. 


HELICAL  RESONATOR 
PREAMPS 


Low-no (se  preamps  with  helical  resonators 
/educe  irrterrnod  &  cross-band  interference  in 
cntical  applications, 
MODEL  HRMU  $49  vhf,  $84  uhf. 

*  Specify  tuning  range  desinxi:  T42- 150,  ISO- 
162,  162*174,  2t3-233t  410-45*.  or  454-4 75 


Our  m  26th  Year 


COR-3  REPEATER  CONTROL- 
LER kit.  Features  adjustable  tail 
&  time-out  timers,  solid -state 
relay,  courtesy  beep,  and  local 
speaker  amplifier.  • $49 

CWID  kit.  Diode  programmed, 
adjustable  tone,  speed,  and  timer, 
to  go  with  COR-3 .....$59 

NEW  COR-4  krt  Complete  COR 
and  CWID  ail  on  one  board  for 
easy  construction.  CMOS  logic 
for  low  power  consumption. 
Many  new  features,  EPflOM  pro- 
grammed; specify  catl  letters.. S99 

NEW  TO-3  SU8AUDIBLE  TONE 
DECODER/ENCODER  kit.  ...$24 

TD-2  DTMF  DECODER/CON- 
TROLLER krt.  Full  16  digrts,  with 
toll-call  restricted,  programmable. 
Can  turn  5  functions  on /off,  Great 
for  selective  calling,  too!  «.„„„. $79 

AP-3  AUTO  PATCH  krt    Use^with 
above   for    repeater    auto  patch 
Reverse   patch   and   phone   line 
remote  controf  are  std $79 

AP-2  SIMPLEX  AUTOPATCH 
Timing  Board  kit.  Use  wrth  above 
for  simplex  operation. S39 

MO-202  FSK  DATA  MODULA- 
TOR kit.  Run  up  to  1200  baud 
digital  signals  through  any  fm 
transmitter  with  full  handshakes. 
Radio  link  computers,  telemetry 
gear,  etc.  ■,. ■.<■♦. T. ................. .......  .^j? 


DE-202    FSK    DEMODULATOR 

kit.  For  receive  end  of  link 539 

9600  BAUD  DIGITAL  RF  LINKS 
Low-cost  packet  networking 
system,  consisting  of  new  MO-96 
Modem  and  special  versions  of 
our  220  or  450  mHz  FM  Trans^ 
meters  and  Receivers,  Interface 
directly  with  most  TNC's.  Fast, 
diode-switched  PAfs  output  1 5  or 
50W  Calf  for  info  on  the  right 
system  for  your  application? 


RECEIVING 
CONVERTERS 


4*1*4**  Recti*** 


VHF 

MODELS 

Kit  with  Case  J5S 

KitltitCtfrt  J  39 

UHF  MODELS 

ftitwitittee        %W 
Kit  Jni  Case         149 

Wired  wfcBM        S99 


MM 
•043 

UU 
I  36  til 
144.  J  4* 
145.14J 
146  HI 
330  »3 
MO  JJ4 
233  33* 

4«r4»T 

4114341 

4M-43* 

303  »3l 
902DM 


i**  :*■ 
M30 

244    141 

if  jo 

M  JO 
34  30 
3430 
JtJO 
5*>M 
31  JO 

3*  JO 
MM 

3  44  |4f 

S0-S4 

£1  35 
433-141 


See  c*Wog  tot  full  tine  of 2m  twtsmtrttng 

converters  fotvtit&i  uftf  HiU  only  $79. 

Lm*r  Amfiiifmn  gvatf.  w  to  50  » 


miromcs.  inc. 

65-H  MOUL  ROAD'HILTON  NY  14468-9535 
Phone"  71 6-392 -9 430  ««nt™<e» •<•  ■  ffttf,m tr»am*r* 


CIRCLE  250  QH  READER  SERVICE  CARD 


Number  21  on  your  Feedback  card 


Space  Education  Network 

Hams,  spaceniks  meet  on  A-O-13! 


by  K.Q.  Learner,  II  K9PVW  and  Greg  Barr 


Over  the  past  few  months,  the  AMSAT 
Space  Education  Network  (SEN)  has 
been  bringing  news,  educational  material, 
and  tutorials  on  the  activities  of  the  world* s 
space  research  organizations  to  satellite  users 
within  the  OSCAR  13  footprint.  For  approxi- 
mately 60  minutes  each  week,  the  scripts  and 
voices  of  volunteers  across  the  United  States 
are  beamed  into  space  and  retransmitted  by  a 
satellite  built  and  prepared  for  launch  by  vol- 
unteers From  around  the  world. 

This  unique  activity  shows  how  a  common 
interest  in  space  and  communications  is 
bringing  together  people  of  diverse  back- 
grounds into  a  network  of  active  contribu- 
tors. Their  goals  are:  to  improve  individual 
skills  in  the  art  of  space  communications;  to 
link  the  amateur  radio  community  and  people 
interested  in  space  science  and  technology: 
and  to  create  a  weekly  network  of  amateur 
radio  stations  via  an  amateur  radio  communi- 
cations satellite  to  discuss  material  of  interest 
to  the  amateur  space  community. 

Genesis  of  SEN 

The  creation  of  this  network  began  over 
two  years  ago  when  AMSAT  Vice  President 
Dr.  John  Champa  encouraged  us  to  formalize 
and  present  the  idea  to  the  AMSAT  General 
Meeting  in  November  1987.  We  picked  top- 
ics for  possible  inclusion  in  each  weekly  bul- 
letin. The  most  obvious  of  these  is  the  trans- 
mission of  news  about  world  space  programs 
from  trade  magazines  and  specialty  publica- 
tions. Following  the  news,  we  proposed  that 
volunteers  develop  topics  of  interest,  such  as 
improvements  in  space  transportation,  the 
development  of  a  joint  US-Soviet  space  m; 
sion,  NASA's  plans  for  a  Mars  mission,  and 
similar  in-depth  feature  material.  During  the 
first  half  of  the  net  session,  we  allowed  lime 
for  retrospective  features  and  thoughtful 
comments, 

We  followed  the  news  and  feature  seg- 
ments with  one  or  more  tutorials  ranging  over 
a  broad  area  of  technical  and  scientific  issues. 
Examples  of  possible  tutorials  include  a  de- 
scription of  how  the  amateur  radio  communi- 
cations satellite,  being  used  for  the  SEN, 
operates:  how  it  was  launched  into  orbit:  and 
how  its  operational  characteristics  were  de- 
termined. Wc  expected  tutorials  to  range 


from  orbital  mechanics  to  astronomical  ob- 
servations. 

The  neatest  aspect  of  the  SEN  through  the 
hamsat  is  the  possibility  for  interactive  dis- 
cussion* during  which  those  who  produced 
the  material  would  be  present  to  answer  ques- 
tions from  the  audience.  This  interactive  par- 
ticipation would  make  it  possible  for  the  net- 
work to  reach  into  the  classroom  through 
interested  amateur  radio  operators  who  seek 
to  interest  young  people  in  radio  communica- 
tions, as  well  as  to  excite  them  about  partici 
pating  in  the  development  of  space. 


"With  over  1000  OSCAR 
stations  in  the  US,  with 
many  of  these  capable 
of  providing  an  input 
to  a  local  repeater,  the 
SEN  could  be  available 
at  nearly  any  location 


ft 


With  over  1000  OSCAR  stations  in  the  US. 
it  iih  many  of  these  capable  of  providing  an 
input  to  a  local  repeater,  allowing  reception 

over  a  large  area  with  a  handheld  radio,  the 
SEN  could  no!  only  reach  classrooms,  but  be 
available  at  nearly  any  location. 

SEN's  First  Session 

The  Space  Education  Network  became 
a  reality  with  the  launch  of  AMSAT's  Phase 
IUC  spacecraft  from  the  Kourou,  French 
Guiana  space  facility  by  the  first  Ariane 
IV  vehicle.  The  first  session  of  the  SEN 
was  held  on  AM  SAT-OSCAR- 1 3  (A-O-13) 
during  Labor  Day  weekend,  September 
3,  1988.  The  downlink  frequencies  were 
(and  will  continue  to  be)  145.960  MHz. 
Mode  B  and  435,900  MHz,  Mode  L, 

Mars  was  the  major  topic  of  discussion, 
since  it  would  pass  particularly  close  to  Earth 
later  in  the  month,  and  it  would  be  well- 
placed  in  the  evening  sk>  (for  the  northern 


hemisphere).  Greg  Barr  reported  on  the 
Russian  Phobos  missions  to  Mars  and  to  its 
moon,  Phobos,  These  spacecraft  promised  to 
make  the  first  close  approach  to  Phobos  and 
remotely  analyze  its  composition  for  future 
investigations.  Various  astronomy  publica- 
tions provided  information  to  aid  observers  in 
enjoying  the  magnificent  view  of  Mars, 
whether  visually,  as  a  bright  red  spot  in  the 
sky,  or  through  a  telescope.  Also  in  the  first 
bulletin,  Martin  Pfeffcrkorn,  St.,  reported 
on  other  items  of  space  news  from  various 
journals. 

The  NASA  Pathfinder  Project 

A  typical  feature  is  the  ongoing  series 
about  the  recently  funded  NASA  Pathfinder 
Project.  To  o>ordinate  and  develop  the  tech- 
nologies necessary  to  sustain  humans  in 
space,  NASA  has  created  a  program  that  will 
use  these  technologies  on  missions.  With  the 
documentation  available,  it  was  easy  to  re- 
search the  Pathfinder  Project  and  rewrite  the 
documentation  summary  to  reduce  technical 
jargon.  An  interview  with  Dr.  John  Man  kins, 
the  project  manager,  supplemented  the  mate- 
rial NASA  provided. 

We  edited  the  material  into  segments  of 
under  10  minutes  each,  to  allow  for  station 
identification ,  then  we  used  these  segments  as 
scripts  for  a  live  recording  on  a  high  quality 
cassette  recorder  and  microphone.  We  used  a 
filter  to  reduce  frequencies  below  500  Hz 
which  decrease  audio  clarity  in  radio  trans- 
missions. 

The  NASA  Pathfinder  Project  feature  illus- 
trates the  AMSAT  Space  Education  Net- 
work's ability  to  transmit  up-to-the-minute 
information  that  would  not  normally  be  avail- 
able through  other  media  for  many  months,  if 
at  ail.  Even  the  trade  magazines  don't  cover 
this  topic  in  depth,  since  it  isn't  relevant  lathe 
commercial  interests  of  their  readers.  The 
SEN  Pathfinder  series  shows  how  informa- 
tion about  the  cutting  edge  of  technology  can 
be  brought  directly  into  the  community.  It  i> 
especially  fitting  that  communities  all  across 
the  country  are  accomplishing  this  task. 

Plans  for  Future  Sessions 

In  October  1988,  the  SEN  added  Retro- 
spective segments  written  by  W'illiam  Wilson 
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Goodson,  Jr.,  and  narrated  by  Martin 
Pfefferkorn,  Jr.  Each  Retrospective  brings 
back  a  moment  of  history  in  the  exploration 
of  space,  Many  of  these  memories  are 
exciting,  joyous  occasions  of  human  tri- 
umph; but,  as  we  all  remember,  some  are 
not.  William  helps  us  to  remember  those 
who  have  already  given  so  much  to  space 
exploration.  Retrospective  is  a  part  of  each 
session  of  the  SEN. 

The  SEN  has  reported  on  the  development 
and  flight  of  two  weather  balloon  ATV  exper- 
iments by  WB8ELK  and  W9PRD.  More 
flights  of  this  nature  are  planned,  and  infor- 
mation on  how  you  can  participate  in  these 
very  interesting  experiments  will  appear  on 
the  SEN. 

Recently,  William  Black  K4BSN,  publish- 
er and  editor  of  The  Radio  Meteor  Review, 
shared  his  publication  of  radio  meteor 
research  and  data  collection  with  the  SEN. 
We  are  planning  to  have  tutorial  sessions  on 
observing  meteors  via  enhancement  of  signal 
strength  over  a  radio  path  and  topics  in  ama- 
teur radio  astronomy . 

Visual  Augmentation 

In  future  sessions,  the  SEN  will  be  present- 
ing information  on  diverse  projects,  such  as 
solar  sailing,  amateur  lunar  orbit  operations, 
future  ham-in-space  missions  on  the  space 
shuttle  and  space  station,  and  receiving  pic- 
tures from  weather  satellites.  Sometime  in 
the  future,  you  can  request  an  amateur 
ground  telescope  to  electronically  pho- 
tograph an  interesting  configuration  of 


Jupiter's  moons,  or  get  a  good  view  of  a 
comet  visible  only  in  the  opposite  hemi- 
sphere! 

Tutorial  sessions  can  show  a  line  drawing 
of  the  topic  under  discussion,  such  as  a  dia- 
gram of  the  A-O-13  orbit  around  the  Earth- 
Photographs  of  a  spacecraft  or  any  of  its 
systems  can  be  shown  to  reinforce  the  de- 
scription. Imagine  the  terrific  views  that  will , 
in  the  very  near  future,  come  from  the  Hubble 
Space  Telescope,  or  which  one  day  may 
come  from  an  amateur  space  telescope, 

At  present,  we  are  using  slow  scan  TV 
(SSTV)  to  show  pictures  during  the  SEN. 
SSTV  is  transmitted  on  145-965  MHz.  We 
have  been  experimenting  with  SSTV  since 
November  1988,  and  we've  received  good 
quality,  8+5-second  frames  with  signal 
strengths  about  equal  to  the  A-O-13  beacon 
strength.  SSTV  reception  reports  have  come 
from  England  and  Japan,  but  as  yet,  very  few 
have  come  from  US  stations. 

With  the  advent  of  the  digitized  TV  frames 
the  WEBERSAT  (M1CROSAT-D)  project 
will  initiate,  amateur  radio  will  have  a  new, 
high  quality,  TV  transmission  standard.  The 
WEBERSAT  technique  is  to  digitize  the  pic- 
ture and  transmit  it  by  packet  radio-  AMSAT 
will  provide  the  software  for  recreating  the 
pictures  in  your  station.  Watch  for  this  excit- 
ing development  on  the  SEN. 

Get  in  Touch! 

Listen  to  the  SEN  on  Saturdays  on  145,960 
MHz,  Mode  B  and  435.900  MHz,  Mode  L. 
Join  the  fiin  by  checking  into  the  net  and 


inviting  friends  who  are  interested  in  space 
activities  to  your  station,  or  provide  a  gate- 
way operation  so  that  repeater  users  may  join 
in.  Remember,  those  friends  might  just  be- 
come interested  in  amateur  radio,  too,  The 
SEN  wishes  to  thank  these  gentlemen  who 
have  served  as  NCS:  Pete  K1PXE,  John 
K80CL,  and  RIP  WA2LQQ. 

The  AMSAT  Space  Education  Network  is 
a  growing  operation  which  needs  your  sup- 
port. If  you  can  help  in  any  capacity ,  from 
writing,  reading,  serving  as  a  net  control  sta- 
tion (NCS),  to  operating  a  repeater  in  your 
area,  you  will  contribute  to  the  growth  of  a 
substantial  community  educational  service, 
Not  everyone  has  the  desire  to  read  their  own 
scripts  or  has  adequate  equipment  for  quality 
recordings.  One  of  the  network  volunteer 
functions  includes  receiving  and  recording 
scripts  from  researchers  and  writers. 

For  further  information,  please  contact  the 
authors  at  the  following  addresses:  Greg 
Barrt  1412  Potomac  Ave  SEf  Washington, 
DC 20003.  (Gregg  Barr  is  the  former  Admin- 
istrator of  the  L5  Society,  and  Deputy  Execu- 
tive Director  of  the  National  Space  Society. 
Currently,  he  is  the  Director  of  Development 
at  Action  on  Smoking  and  Health.) 

K.O.  Learner,  II  K9PVW,  PO  Box  5006, 
Kokomo  IN  46904-5006  and  by  packet 
radio  on  KD9QB,  (ICO.  Learner  is  Senior 
Engineer,  Systems  Integration,  Delco  Elec- 
tronics Corp.,  GM-Hughes  Electronics, 
manager  of  the  Learner  Farms,  and  an 
AMSAT  volunteer  as  AMSAT  SEN  project 
manager.) 
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AL-SOA  LINEAR  AMPLIFIER 

The  AL-BOA  will  provide  a  signal  output  that  is  within  1/2  "$"  unit 
of  the  signal  output  of  the  most  expensive  amplifier  on  the 
market— and  at  much  tower  cost 

The  Amerftron  AL-SOA  combines  tne  economical  3-SOOZ  with  a 

heavy  duty  tank  circuit  to  achieve  nearly  70%  efficiency  from  160 
to  15  meters  tt  has  wide  frequency  coverage  for  MARS  and  other 

authorized  services  Typical  drive  is  85  watts  to  give  over  lOOO  watts 
PEP  SSB  and  850  watts  CW  RF  output.  A  new  Pi  L  output  circuit  for 
80  and  160  gives  full  band  coverage  and  exceptionally  smooth 
tuning. 

Size.  15y2"D.  X  14rrW  x  8"H.  Wgt  52  lbs. 


AL-1200  LINEAR  AMPLIFIER 

3GX1200  TUBE 

Full  legal  output  with  lOO  watts  drive 

AL-1SOO  LINEAR  AMPLIFIER 

8877  TUBE 

Full  legal  output  with  65  watts  drive 

The  cooling  system  in  both  amplifiers  keeps  the 
tube  safely  below  the  manufacturers  ratings  even 
when  operating  at  1500  watts  output  with  o  steady 
carrier  The  filament  supply  has  inrush  current  limiting 
to  insure  maximum  tube  life 

Size  181/2"D.  x  17" W  x  10"H  Wgt.  77  lbs. 


AL-84 

LINEAR 

AMPLIFIER 


The  Ameritron  AL-84  is  an  economical  amplifier  using  four 
6MJ6  tubes  to  develop  400  watts  output  on  CW  and  600 
watts  PEP  on  SSB  from  160  through  15  meters.  Drive  required 
is  70  w  typical,  100  w  max.  The  passive  input  network 
presents  a  Sow  SWR  input  to  the  exciter  Power  input  is  900 
watts  The  AL-84  is  an  excellent  back-up,  portable  or 
beginner's  amplifier. 


Size:  1TV*"W.  x  6"H  x  12V*"D.  Wgt  24  lbs 


ATR-15  TUNER 

The   Ameritron    ATR-15    fs    a 

1500  watt  T'  network  tuner 
that  covers  18  through  30  MHz 
in  10  dedicated  bands  Handles 
full  legal  power  on  ail  amateur 
bands  above  1.8  MHz. 


Five  outputs  are  selected  from  a  heavy  duty  antenna  switch 
allowing  the  rapid  choice  of  three  coaxial  lines,  one  single 
terminal  feed  or  a  balanced  output  An  internal  balun  pro- 
vides 1 1  or  4:1  ratios  (user  selectable)  on  the  balanced  output 
terminals 

A  peak  reading  wattmeter  and  SWR  bridge  is  standard  in  the 
ATR-15.  It  accurately  reads  envelope  powers  up  to  2KW 

Size  6"H.  x  WW  x  16"D  Wgt  14  lbs. 


RCS-4 

FOR  CONVENIENT 

INSTALLATION 

No  control  cable  required 
Selects  one  of  four  antennas. 
VSWR:  under  11  to  1  from  18  to 
30  MHz 

Impedance:  50  ohms. 
Power  capability:  1500  watts 
average.  2500  watts  PEP 
maximum. 


Remote  COAX  Switches 


RCS-8V 

FOR  SPECIAL 

APPLICATIONS 

Selects  up  to  five  antennas. 
Loss  at  150  MHz:  less  than  1  dB 
VSWR:  under  1.2  to  1  DC  to  250 

MHz. 

Impedance:  50  ohms. 
Power  capability:  5  kW  below 
30  MHz.  1  kW  at  ISO  MHz. 


Available  at  vour  dealer.  Send  for  a  catalog  of  the  complete  AMERITRON  line. 


2375  Dorr  Street  •  Toledo,  OH  43607 
For  more  information:  (601)  323-9715  •  Technical  inquiries:  (419)  531-3024 
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Radio  Links  to  Phase  III-D 

Satellite  operation  with  a  handheld  in  the  near  future? 

by  Dr.  Karl  Meinzer  DJ4ZC 
(translated  by  Don  Moe  DJ0HC/KE6MN) 
and  updated  by  Peter  Guelzow  DB20S) 


AMSAT-DL  proposes  that  the  next 
generation  of  Phase  III  satellites  be 
termed  Phase  III  D.  For  die  radio  amateur, 
the  most  important  characteristic  of  these 
new  satellites  will  be  the  significantly  im- 
proved signal  strengths.  The  relatively  in- 
volved antenna  installations  as  currently 
needed  for  OSCAR- 10  and  OSCAR  13  oper- 
ation will  then  be  unnecessary.  In  fact,  the 
radio  links  can  be  improved  to  such  an  extent 
that  mobile  or  even  hand-held  operation  will 
be  possible. 

The  P-III-I>  and  Phase  IV  Project 

The  P-Hl-D  design  specifics  an  elliptical 
orbit  so  that  worldwide  activity  is  possible 
with  just  one  satellite.  En  this  case,  the  tech- 
nology also  remains  fundamentally  compre- 
hensible, especially  since  the  orientation  con- 
trol system  in  OSCAR- 10/ 13  and  the  antenna 
geometry  can  be  duplicated.  The  parameters 
for  the  elliptical  orbit  would  be  set  more 
precisely,  however,  so  that  of  the  two  daily 
eight-hour  access  intervals  at  our  latitude,  at 
least  one  interval  would  conceivably  occur 
during  local  evening  hours. 

Recently,  m  the  United  States,  the  "Phase 
IV  Project/'  a  system  of  several  geostation- 
ary satellites,  has  been  under  discussion. 
Since  a  continuous  access  of  24  hours  daily 
has  the  highest  priority  there,  they  are  willing 
to  sacrifice  the  possibility  of  worldwide  com- 
munications and  to  accept  reductions  in  the 
achievable  signal  strengths.  From  the  Eu- 
ropean point  of  view,  it  is  more  sensible  to 
stay  with  satellites  using  the  Phasc-III  orbit 
and  gradually  supplement  them  with  geosta- 
tionary satellites.  In  the  long  run,  this  results 
in  a  communications  system  which  would 
permit  worldwide  contacts  at  any  time. 

A  frequently  mentioned  advantage  of  the 
geostationary  orbit  is  that  antenna  tracking  is 
no  longer  necessary,  and  the  operator  can 
achieve  relatively  large  antenna  gains  eco- 
nomically. In  amateur  practice  this  argument 
is  only  partially  valid,  since  generally  the 
antennas  are  also  used  for  other  types  of  oper- 
ation, and  rotors  are  required.  The  actual 
problem  is  that  many  amateurs  are  restricted 
from  building  large  antennas,  with  or  without 
rotors.  P-IH-D  offers  a  solution  from  the  oth- 
er side:  when  the  radio  links  are  so  good  that 
even  very  small  low-gain  antennas  are  ade- 


quate, tracking  is  unnecessary.  AMSAT-DL 
hopes  that  this  philosophy  will  attract  a  larger 
number  of  people  to  satellite  communica- 
tions. 

Later  I  will  discuss  why  better  signal 
strengths  are  possible  in  the  P-III  orbit  than  in 
a  geostationary  orbit,  but  now  I  will  only 
mention  that  in  a  geostationary  orbit,  the 
main  lobe  of  the  antennas  has  to  lie  diagonal 
to  the  spin  axis  of  the  satellite.  As  a  conse- 
quence, either  a  mechanically  counter-rotat- 
ing antenna,  or  a  three-axis  stabilized  satel- 
lite, is  required.  In  regards  to  our  current 
launch  opportunities,  the  bulkiness  of  the 
first  solution  reduces  the  gain  by  more  than  8 
to  10  dBi.  The  second  solution  involves  such 
a  complicated  mounting  and  deployment 
mechanism  for  the  solar  generator  that  we 
dread  to  think  of  the  development  and  risks. 

The  P-III  satellites  are  relatively  simple 
and  well  adapted  to  our  launch  opportunities; 
the  main  radiation  lobe  is  along  the  direction 
of  the  spin  axis,  and  we  readily  achieve  anten- 
na gains  of  up  to  15  dBi-  This  argument  could 
possibly  change  in  the  future,  however,  if  the 
electrical  power  were  increased  over  that 
planned  for  P-III -D.  In  this  case,  three-axis 
stabilized  satellites  are  cheaper  because  the 
cost  of  the  solar  generator  could  be  reduced 
by  half. 

The  improvement  of  the  radio  characteris- 
tics of  P-III  D  compared  to  OSCAR  10  is 
achieved  mainly  through  higher  antenna  gain 
at  the  satellite  and  higher  transponder  power. 
Both  aspects  presuppose  a  bigger  satellite. 
The  large  number  of  users  ( 100  simultaneous 
channels)  requires  a  bandwidth  that  is  only 
achievable  on  Mode-L,  The  nominal  power 
generation  was  designed  so  that  activity  re- 
strictions would  only  rarely  be  required.  Cur- 
rent planning  centers  around  a  satellite  with 
the  specifications  given  in  the  Table, 

Can  You  Reach  the  Bird? 

In  earlier  satellites,  the  radio  link  to  the 
satellite  had  virtually  no  influence  on  the 
achievable  system  performance.  In  the  case 
of  Mode  L  this  is  no  longer  correct,  and  under 
certain  circumstances,  this  link  can  be  more 
limiting  than  the  sate  I  lite- Earth  link.  Is  it 
therefore  even  possible  to  operate  through 
P-IIJ-D  using  simple  stations?  The  path  loss 
at   1269  MHz  and  37,500  km  distance 


amounts  to  186  dBii.  For  the  300°K  system 
noise  temperature  in  the  satellite,  the  noise 
power  in  the  SSB  bandwidth  (2.4  kHz)  corre- 
sponds to  —  170  dBW,  To  overcome  the  path 
loss  with  a  20  dB  (PEP)  noise  margin,  you 
need  36  dBW  (PEP)  minus  antenna  gains  at 
both  ends. 

When  an  antenna  gain  of  15  dBi  is  assumed 
at  the  satellite  end.  the  transmitter  power 
on  the  ground  must  be  2 1  dBWi  i  PEP),  or  126 
Watts  PEP  into  an  isotropic  antenna.  It  is 
in  fact  enough  if,  for  example,  a  mobile 
station  radiates  in  the  direction  of  the  sky 
with  a  minimal  elevation  angle  o(  20  or 
30  degrees.  An  antenna  gain  of  approximate- 
ly 5  dBi  results  from  that,  so  that  a  transmitter 
power  of  40  Watts  PEP  suffices,  which  is 
relatively  easily  generated  nowadays  using 
transistors. 

Alternatively,  a  small  helix  antenna  for  a 
handheld  could  easily  provide  11  dt*i.  thus 
requiring  a  transmitter  power  of  only  10 
Watts  PEP.  From  these  numbers,  we  see  that 
we  can  achieve  a  20  dB  noise  margin  on  the 
upward  link  to  the  satellite.  Considering  that 
P-III-D  is  planned  for  the  last  decade  of  this 
century,  it  is  entirely  probable  that  manufac- 
turers will  offer  appropriate  equipment  and 
antennas  costing  no  more  than  the  present  2 
meter  or  70  cm  SSB  equipment. 

Frequently,  on  the  uplink,  the  operator 
uses  too  much  transmitter  power,  which 
causes  the  transponder  to  reduce  its  gain. 
This  in  turn  forces  all  stations  to  increase 
their  power  unnecessarily.  We  can  assume 
that  incompetence,  indifference,  and  poor  re- 
ceiving installations  are  the  primary  reasons 
operators  do  not  observe  AMSAT's  power 
recommendations.  We  have  therefore  come 
to  the  opinion  that  it  is  imperative  to  add 
certain  technical  features  to  the  transponder 
in  order  to  foster  better  understanding  of 
satellite  operation,  As  a  reminder,  the 
transponder  in  OSCAR- 10  is  almost  always 
reduced  in  gain  by  approximately  IS  dB; 
even  on  the  QRP  days,  the  limiter  voltage  is 
scarcely  any  less. 

In  other  words,  if  all  stations  would  reduce 
their  power  by  a  factor  of  30,  their  strength 
would  not  change  one  whit.  Weaker  stations 
would  then  also  have  a  chance  to  use  the 
satellite.  In  our  experience,  it  appears  that 
appeals  to  self-discipline  are  quite  futile. 
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LEILA 

Back  during  the  time  of  OSCAR-7,  a 
concept  was  already  being  discussed  at 
AMSAT-DL  which  we  named  LEILA,  for 
"LElstungsLimit  Anzcige*  (Power  Limit 
Indicator) .  This  is  a  type  of  spectrum  analyz- 
er which  searches  out  the  strongest  station  in 
the  pass  band  of  the  transponder  and  then, 
when  the  limiter  voltage  exceeds  a  pre- 
scribed value,  inserts  a  special  CW  marker 
signal  over  this  station.  Today,  with  the  on- 
board computer,  it's  relatively  easy  to  imple- 
ment this  concept.  In  fact,  it  is  possible  to  go 
beyond  merely  marking  an  excessively 
strong  station  by  actually  attenuating  it  im- 
mediately with  a  tunable  notch,  to  prevent 
degradation  to  other  signals* 

In  practice  LEILA  will  operate  as  follows: 
when  an  inordinately  strong  signal  appears  in 
the  transponder,  it  will  be  covered  with  a 
characteristic  CW  pulse.  The  station  should 
then  reduce  power  until  the  CW  pulse  disap- 
pears, resulting  in  the  optimal  power  level,  If 
a  station  is  too  strong,  the  notch  filter  quickly 
reduces  power. 

Due  to  the  characteristics  of  the  notch  fil- 
ter, the  signal  will  sound  "odd/*  in  addition 
to  having  die  marking  pulse.  In  this  case  a 
reduction  in  power  by  a  factorof  at  least  20  is 
warranted. 

Since  LEILA 's  spectrum  analyzer  is  con- 
trolled by  the  onboard  computer,  several  sta- 
tions can  be  managed  simultaneously.  Suit- 
able software  can  doubtless  be  created  such 
that  limiting  in  the  transponder  can  be  virtu- 
ally eliminated.  We  have  therefore  definitely 
decided  to  include  LEILA  as  a  component  of 
P-Ill-D  This  measure  along  with  the  high 
antenna  gain  should  assure  that  the  satellite  is 
truly  accessible  on  a  continual  basis, 
even  for  QRP  stations.  One  other 
point  Lhat  needs  to  be  mentioned  is 
thai  through  computer  control,  spe- 
cial frequencies  may  be  allocated  a 
higher  power  level,  thus  providing 
preferential  channels  with  excep- 
tionally strong  signals  lor  emergen- 
cy communications  under  difficult 
circumstances,  without  degrading 
the  remaining  communications  to 
any  significant  extent.  We  hope  that 
all  users  of  the  satellite  will  profit 
from  LEILA.  (The  losers  will  be  the 
manufacturers  of  superfluous  ampli- 
fiers.) 

The  Satellite-Earth  Radio  Link 

While  the  noise  margin  on  the  up- 
ward link  is  determined  by  the  effec- 
tive radiated  PEP  power  of  the 
ground  station,  the  satellite's  aver- 
age power  per  user  is  the  appropri* 
ate  measure  on  the  downward  link. 
When  the  average  output  power  of 
the  transponder  is  50  Watts,  this 
means  that  each  of  100  active  chan- 
nels has  0.5  Walts  available. 

For  SSB,  the  peak  power  (PEP)  is 
approximately  10  times  higher,  i.e., 
the  transponder  provides  nearly  5 
Watts  peak  power  per  channel.  Al- 


though this  adds  up  to  500  Watts  for  the  100 
channels,  and  the  transponder  is  capable  of 
200  Watts  PEP  maximum,  this  is  no  problem 
since  not  all  channels  require  the  peak  power 
simultaneously.  Even  for  as  few  as  10  chan- 
nels.  the  fluctuations  average  out  to  the  extent 
that  the  transponder  can  provide  practically 
any  peak  power  level  to  a  single  channel. 

At  435  MHz  and  37,500  km  distance,  the 
path  loss  amounts  to  1 77  dBii.  With  an  anten- 
na gain  of  15  dBi  at  the  satellite  and  0.5  Watts 
of  power  per  channel,  the  effective  radiated 
power  of  the  satellite  is  12  dBWi,  resulting  in 
levels  of  - 165  dBWi  or  - 160  dBW  into  a  5 
dBi  antenna  on  the  ground.  The  noise  power 
in  the  receiver  is  again  assumed  to  be  - 170 
dBW, 

This  results  in  a  10  dB  average  noise  mar- 
gin, or  20 dB  S/N  PEP,  The  links  to  and  from 
the  satellite  thus  provide  the  same  20 dB  noise 
margin  for  the  minimal  station  setup  as- 
sumed. Even  considering  thai  both  noise 
magnitudes  accumulate,  and  that  small  addi- 
tional losses  arc  unavoidable,  the  PEP  noise 
margin  should  not  fall  under  15  dB;  thus 
easily  readable  signals  are  available  to  the 
amateurs. 

In  practice  the  two  links  will  always  differ 
by  a  few  dB.  For  anything  more  than  the 
minimal  investment  on  the  receiving  side,  the 
upward  link  will  nearly  always  be  the  poorer 
one*  The  system  therefore  works  at  a  level 
where  an  even  larger  satellite  could  no  longer 
boost  the  achievable  noise  margin. 

Special  Aspects  of  the  P-II1-D  Satellite 

The  Orbit:  Because  of  the  low  inclination 
angle  of  OSCAR- 10,  a  completely  false  im- 
pression of  the  capabilities  of  an  elliptical 
orbit  has  unfortunately  developed  in  many 


Target  Parameters  of  P-ill-D 

Communication 
Transponder  Mode  JL: 
Uplink 


145  MHz  and  1 
MHz  bands 


Downlink 

435  MHz  B 

Transponder  power 

consumption  (nominal) 

150W 

Average  RF  output  power 

of  transponder 

SOW  PEP 

Output  power  of 

transponder 

200  W 

Antenna  gain 

{70cm  &  24cm  each) 

15  dBi 

Bandwidth  of  transponder 

500  kHz 

System  noise  temperature 

of  24cm  RX 

30CTK 

Spacecraft 

Diameter 

3m 

Height  without  antennas 

1  m 

Mass  at  launch 

400  kg 

Available  electrical  power 

(nominal) 

175  W 

Lifetime  (nominal) 

Orbit 

8  years 

Molnija-Orbit  with  12  hour  period: 

Inclination 

63.4  deg 

Perigee  height 

1 ,500  km 

Apogee  height 

35,000  km 

minds.  When  the  orbital  plane  is  inclined 
approximately  60  degrees,  both  orbits  are 
accessible  at  our  latitude  during  a  single  day. 
In  addition  to  the  commonly  known  pass  in  a 
southerly  direction  until  overhead,  the  sec- 
ond daily  pass  is  heard  in  the  northerly  direc- 
tion. In  a  manner  of  speaking,  one  looks  past 
the  North  Pole  to  the  other  side  of  the  Earth. 
Consequently  there  are  only  two  brief  inter- 
ruptions of  operation  daily,  while  the  satellite 
passes  through  perigee. 

Long-Term  Orbit  Corrections 

In  P-M-D  an  electrically  powered  thruster 
will  be  incorporated  which  will  permit  alter- 
ations in  the  orbit  even  alter  operation  com- 
mences. The  orbital  period  can  thereby  be  set 
to  exactly  12  hours,  so  lhat  the  orbit  is  exactly 
repeated  day  after  day.  Unfortunately,  the 
East-West  drift  of  the  ascending  node  re- 
mains unaffected,  resulting  in  the  geometry 
of  visibility  changing  during  the  course  of  a 
year.  Alternatively,  there  is  also  the  possibili- 
ty of  positioning  the  longitude  of  the  ascend- 
ing node,  which,  however,  precludes  the  or- 
bit from  remaining  synchronized  with  the 
clock.  At  this  time  it  is  still  uncertain  whether 
these  two  measures  can  be  combined;  there 
will  surely  be  a  few  surprises  when  we  tweak 
the  orbit.  The  orbital  control  presupposes  an 
electrical  thruster,  as  mentioned. 

The  Antennas 

The  original  Pm~D  design  implements  an- 
tennas with  approximately  10  dBi  of  gain.  At 
apogee,  the  furthest  distance  away  from  the 
Earth,  these  antennas  are  directed  optimally 
at  Earth;  at  other  points  along  the  orbit,  the 
antenna  squints  past  the  Earth.  As  a  result, 
the  distance  to  the  Earth  decreases,  the  field 
strength  remains  nearly  constant 
over  a  large  portion  of  the  orbit . 

Theoretically,  it  is  possible  to  in- 
crease the  antenna  gain  to  around  18 
dBi.  Higher  gains  are  not  possible 
since  the  main  lobe  becomes  too  nar- 
row and  no  longer  encompasses  the 
entire  globe.  As  a  consequence  of 
such  a  high  gain,  signals  rapidly  fall 
off  in  strength  away  from  apogee, 
and  only  a  fraction  of  the  orbit  is 
useful.  When  an  antenna  gain  of  15 
dBi  is  selected,  the  conditions  im- 
prove, but  a  large  unusable  portion 
of  the  orbit  remains. 

Since  P-11I-D  is  rather  large,  the 
opportunity  arises  to  synthesize  the 
antenna  patterns  such  that  the  radia- 
tion pattern  can  be  changed  during 
orbit,  providing  optimal  gain  at  any 
given  point.  Note  that  all  patterns 
must  always  be  rotationally  symmet- 
rical about  the  Z  axis  in  order  to 
avoid  spin  modulation.  The  switch- 
able  patterns  make  it  possible  for  an 
antenna  gain  of  5  to  10  dB  more  than 
the  original  P-1II  antennas. 

P-III-D  Power  Supply 

Under  ideal  circumstances,  the  so- 
tar  generator  of  P-Ill-D  can 
supply  approximately  300  Watts 
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from  its  6  square  meters  of  cell  area.  When 
you  consider  a  20%  reduction  doe  to  aging 
from  radiation  and  a  sunlight  angle  of  30 
degrees*  the  available  power  is  reduced  to  a 
bil  under  200  Wails  on  ihe  28  V  bus.  Of  that, 
the  satellite  consumes  25  Watts  for  propul- 
sion, position  control,  and  onboard  systems* 
so  that  at  least  150  Watts  remain  for  the 
transponder.  Using  this  conservative  calcula- 
tion, no  limitations  on  communications 
should  be  necessary  during  most  of  the  satel- 
lite's life. 

To  permit  uninterrupted  operation  during 
eclipses,  the  baitery  should  have  enough  ca- 
pacity to  supply  the  power  of  the  solar  gener- 
ator for  at  least  thre€  hours.  In  OSCAR- 10, 
this  condition  is  partially  met.  In  the  case  of 
P-III-D,  this  means  that  750  Watt-hours  must 
be  stored.  We  arc  uncertain  whether  it  is 
really  prudent  to  provide  such  a  large  battery, 
weighing  nearly  40  kg.  It  is  probably  more 
reasonable  to  select  the  batterv  based  on  the 
needs  of  the  propulsion  system,  nearly  400 
Watt-hours,  and  to  accept  interruptions  to 
communications  or  reductions  in  power  dur- 
ing the  eclipses.  On  the  other  hand,  there  is 
no  longer  the  capability  of  storing  enough 
energy  during  perigee  to  enable  full  operation 
during  the  remainder  of  the  orbit  despite  un- 
favorable sun  angles. 

Conclusion 

As  described,  stations  having  only  limited 
antenna  gain  will  be  able  to  use  the  satellite 
fully ,  based  on  the  current  design  parameters 
for  P-II1-D.  This  will  establish  satellite  com- 
munications on  a  dramatically  broader  base, 
since  the  antenna  expense  for  the  first  genera- 
tion of  P4II  satellites  has  been  the  main  deter- 
rent to  this  mode  of  operation-  For  the  first 
time,  station  design  for  worldwide  DX  com- 
munications via  P-III-D  will  be  significantly 
cheaper  than  their  shortwave  counterparts. 
The  modest  requirements  for  antennas  will 
make  the  satellite  attractive  to  those  who  can- 
not erect  outside  antennas.  The  transmissions 
on  23  cm  will  cause  few  TVI  problems  at  the 
relatively  low  power  levels. 

The  link  improvements  of  at  least  10  dB 
compared  to  OSCAR- 10  and  OSCAR- 13  are 
achieved  through  the  size  of  the  satellite  and 
its  high  transmit  power  of  over  200  Watts 
PEP. 

Additionally,  the  new  antenna  concept  for 
switchable  radiation  patterns  and  the  elec- 
tronic notch  to  prevent  misuse  by  strong  sta- 
tions contribute  considerably  to  this  design. 

After  the  successful  launch  and  commis- 
sioning of  the  AMSAT  OSCAR-13  {P3Ci 
spacecraft,  work  is  now  concentrating  on  this 
new  P3-D  project,  Final  design  review  is 
expected  this  year,  including  concepts  for 
high  speed  digital  communication.  HF  bea- 
cons, and  other  services. 

Originally  AMSAT  had  expected  to  re- 
ceive Financial  assistance  for  this  develop- 
ment during  1986  from  the  German  Federal 
Ministry  for  Research  and  Technology,  but 
various  bureaucratic  hindrances  have  pre- 
vented this  from  happening.  We  are  now  hop- 
ing to  receive  this  assistance  during  1989  so 
that  the  work  may  begin. 
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WEATHER  STAR 
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A  Power-Packed  Micro  Did  TA R 

Weather  Computer  for  Your  Station . . . 

Reads  Wind  Speed  (MPH.KPH)  •  Hi  Gusts  •  Wind  Direction 
Temperature  (Presenf-Hi-Low)  •  Wind  Chill  •  Scans  All1 


Protect  Your  Antenna  &  Home! 

A  rntsi  in  every  Shack.  Nw  you  can  scan  .heavy  Wind  Gust.  Wintf 
Direction.    Temp  Hi/Lo  aid  more!  Get  your  own  computerized  weather 
station  ai  art  iricredfbty  low,  affordable  price 

The  New  AamLth  Weather  Star  by  Dfgitar  is  a  high  quality,  power- 
packed  weather  computer,  just  loaded  wilh  features.  Gives  you  accurate 
weather  data  .  .riflht  in  your  shack   at  (fit  touch  of  a  finger  Crralwf 
with  me  latest  CMOS  micro-chip  technoioov 

Vbu  Get  Al  These  Exatwg  RJ NOTIONS  *  FEATURES  with  the  TW2 
HAND!  COMPACT  SIZE:  7Ht  *  2%*  *  Ifc' 
LAfiGE.  EASY  ID  READ  LCD  READOUT  (Wes you Vfrtf  Spied  • 
te&nsH^mtfGu5fe*WttDre&m*WttM 
Gutsfc  Present  lemperatire  {Remote  sense*  irriuted)  •  Reeonte 
Wnfi/U*  "feiwaort  •  Reads  « ftfranhed.  Crtra,  MtesWour,  or 
KWHr»  Programmable  Scan' •  Operates  on  DC  {Saltans  Not 
induced)  or  K  wtth  Options)  adaptor 

¥ouf  IW2  SYSTEM  COMES  COMPLETE  WITH  *  TW2  Weather 

Computer  ■  Anemometer  a  Wtad  Vane  made  of  high  impact.,  UV 
resistant  plasdc,  wtth  stainless  bearings  &  shaft  lor  years  of  trouble  free 
service  •  40  Ftfit  oT  Cable  lead-in  with  connectors  •  Outside 
Temperature  Sensor  *  6  Mounting  Hardware  + 

%tf  i  f  s  MADE  tH  AMERICA  >  YOUR  SA  TlSFfiCTWft  GUM  RA  ft  TfEQt 

=  Or  reiunt  m  rO  tftys  *£>>'  J  cornQtote  wit. 
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Vbur  SPECIAL 
FREE  BONUS 

Order  TODAY! 


Get  the  famous  Ajvmufft  Wong  Ti me  Buat  /o w 2*  Hour  Station  I 
D'SQlA^s  lot  j1  A  tntt  tn  i5Cffvs  form   Retail  Value  $29  95 

Wi;t4i;NV.'iHd.M.i;.LTA'iar 

AVAILABLE  OPTIONS 

_•  &»tfm  Des>.  Stand  <DSK22)  m  ©95  •  Rechargeable  Nt-Cad 
Battery  Pxk  (BP3)  ®  £795  *  40  Ft  Extram  Control  Cat*  (EC40T 
9  14,95  (Requies  2) •  AC  Power  Adaptor  (PS12J  ®  S8J5  •  Ptease 
add S195 tar  Shtppng & HanrUng of TW2  fix eacti option  aft£tOQ 

CREDIT  CARD  ORDERS  ONLY 

CALL  TOLL-FREE  1*800-8827388  TDDAY! 

Other  Serwce  Call  213-473-1332  «JM    jm 

(9AMto6PMPST»Ca  Res  add  sales  tax        JSL    mm 

/tgfofiffiwEATHER  STAR 

11645  W  Olympic  Bl  Suite  1100.  Los  Angeles,  GA  90064  [ISA  f0ep|. 


1  f  EAR  Limited  WARfl *»!¥  Itgm  Hanulacturer! 


ALSO  AVAILABLE  AT  HENRY  RADIO 
&  ALL  HAM  RADIO  OUTLETS! 
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PocComm 


Advanced  Technology 

Enduring  Value 


9600  Baud  Packet  System 


Introducing  the  next  generation  In  packet  performance:  A  complete  line  of 
affordable  9600  baud  packet  equipment  to  support  both  network  nodes  and 
local  packet  users.  The  modem  is  based  on  PacComm's  successful  9600 
baud  commercial  modem  design  (exclusively  licensed  from  James  Miller, 
G3RUH),  It  is  a  high  performance  FSK  design  using  innovative  signal  pro- 
cessing techniques  to  comply  with  FCC  bandwidth  limitations  ontheOand 
2  meter  amateur  bands  as  well  as  higher  frequencies,  The  modem  connects 
to  the  radio  internally  and  may  not  be  suitable  for  use  with  all  existing  radios. 


Other  packet  manufacturers  plan 
to  offer  equipment  compatible  with 
the  PacComm  9600  Packet  System, 


We  accept  major  credit 
cards.  Order  Toll  Free: 

1-800-223-3511 

Technics!  support  tine 
(813}  874-2980 


Ik 


MODEM  CARD  *  Add  on  internal  modem  card  for  TNC-2  arid  clones,  and  all 
PacComm  TNGs     $99.95  fully  tested  and  ready  to  install.  (Avail  Now) 

EXTERNAL  MODEM  -  Encased  9600  baud  modem  with  front  panel  LED  dis- 
plays and  cabling  lor  most  papular  packet  controllers  including  the  PK-232 

Si 59.95   (Avail  late  April) 

HIGH  SPEED  DIGITAL  RADIO  -  Digital  transceiver  consisting  of  digital  2-5 
watt  RF  deck  and  9600  baud  modem         £329.95  to  £399  95  (Avail  in  May  I 

COMPLETE  HIGH  SPEED  PACKET  UNIT  -  integrated  digital  transceiver, 
packet  TNC,  and  9600  baud  modem  ready  to  attach  to  your  computer  or 
terminal  and  antenna  £449  95  to  519  96  i  Avail   in  June) 


PacComm  »  3652  West  Cypress  Street  •  Tampa,  Florida  33607 


Please  send  into  on:  □ 
I 

Name 

i 


» 
i 


Address 
Slate 


Zip 


Card* 


_    D  FREE  Catalog 

Call . J 

I 

" I 


Exp  Date 


MO  HEY  SACK  GUARANTEE!  Add  S4.QO  sfttpptng  hmdftng  pet  order  FL  restdenrs  add  6* t  sales  tax 
Major  Credtt  Card  give  number,  expiration  and  signature  FAX  873-672-8696 
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SUPER  PERFORMANCE  BATTERIES 


SUPER  ICOM 

SUPER  (COM  BP-7S,  13  2  volts, 
900ma,  double  the  capacity  of  the 
I  com  BP-7,  5w  output. 

SUPER  ICOM  BP^SS,  9.6  volts, 
^OOma,  50%  more  capacity  than  the 
Icom  BP-8. 

Both  are  rapid  base  ctiarge  only,  or 
slide  in    wall  charger,  4  inches 
high.  BP-7Sar  BP8S.  $69.00. 

SUPER  KENWOOD 

SUPER  KENWOOD  PB-25S/PB-26S. 

8.4  volts,  900  maf  double  the  capaci- 
ty of  the  PB-25/PB-26  for  the  2500/ 
2600/3500/3600.  Charge  with  either 
the  standard  wall  charger  or  drop  in 
charger.  3  inches  high.  $65.00. 


SUPER  YAESU 

SUPEH  YAESU  FNB-4SH,  12  volts, 
lOOOma,  double  the  capacity  of  the 
Yaesu  FNB-4,  5  watt  output.  Rapid 
charge  only.  $71.00 
SUPER  YAESU  FNB-3S,  9.6  volts, 
1200maf  triple  the  capacity  of  the 
Yaesu  FNB-3h  3.5  watt  output.  Rapid 
or  wall  charge.  $60.00 

Both  are  perfect  for  the  03,  09  and 

727  series  radios  and  are  4  inches 

high. 

Inserts  for; 

Kenwood  PB-25.  25H,  26 


Exact  replacement  FNB-2  Nicad  pack    lcom  8P~3 
tor  Yaesu  FT-404R/207R/208R/70BR  Icom  BP-5  {500ma} 
$27  00  rcomBP-T(500ma) 

Icom  BP-B 

Add  £4  J3D  shipping  &  handling  for  lirsl  pack   CT  reside  its  add  Vh%  tax. 

Complete  line  of  NICAD  packs  for  icom,  Kenwood,  Yaesu.  Tempo,  Santec,  Azden,  Cordless  Telephones, 

Alkaline,  Nicad,  and  Geli-Celis.  All  NICAD  packs  include  a  1  year  guarantee.  Commercial  Radio  Packs  also 

available. 

For  all  your  battery  needs,  write  or  call  today  for  a  complete  catalog.  Dealer  inquiries  invited. 

Made  by  Hams  for  Hams 


$29  OD 
$22.00 
$30.00 
$35.00 
S34.Q0 


VISA 


iiitUPCHUPHOK  Inc. 

149  Palmer  Road  •  Southbury,  CT  06488 

(800)  634-8132  In  CT  (203)  264-3985 


^gUi 


MasterCard 


QRV  Antenna  Emergency  Packs 


♦ 


m 


EmergencyFacfcs  conrain 

QBV  All  Band  kink- proof  wx^seakrd 
nuitiL-band  E>i[>ok-V-Slopef  antenna, 
70  coax  feedliiae.  Quick  Launch  sys- 
Km,  foiproof  dacron  support  braid. 
52  p  Tech  Manual.  Complete.  Ready 
for  Action.  One  person  install*  in  15 
minutes.    Infop&fkSl  bv  Hi  class  mail. 

Fastest  Antennas 

in  the  m$t  \Antenna$West 

Box  50062-S,  Frovo,  UT&KS05    ^|U(S0U  373-84 


* 
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KENWOOD    OICOM    YAESU 
We  want  to  be  Your  Radio  Store 

Fill  I  Lino  01 A  mate  u  r  Rad  io  a  nd  C  omputer  I  nte  rfac  ing 
A  Accessories.  -  Tim  W7IQY  or  Preben  K7KMZ 


y 


■<*>  In, 


1-800-942-8873 
(801)467-8873 
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1057  E,  2100  Sa.  Salt  Lake  City,  Utah  64106 
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COMPUTERIZE 
YOUR  SHACK 

Control  up  to  eight  digital  radios  simultaneously  from 
your  MS-DOS  microcomputer]  DataCom,  Inc.  offers  a 
series  of  software/  hard  ware  packages  that  interface 
with  many  current  synthesized  rigs.  These  include: 

ICDM  735,  IC^76l>  IC-781,  JC-R7DOO,  IC-R71A 

Yaesu  747.  757GX,  757GXIL  767, 9600 

Kenwood  TS-440,  TS940,  TS-140.  TS-680,  711,811, 

R50O0 
Da  t  acorn  couldn't  he  simpler  to  Install.  The  user 
.doesn'tineed  to  know  anything  about  MS-DOS — the 
installation  program  does  it  all!  After  Installation,  the 
user  sets  the  parameters  with  menus. 

These  packages  allow  complete  control  of  these  rigs 
from  the  keyboard,  and  more!  Datacom  adds: 

*Scan    functions    added    to    radios    that    don't 

allow  this  from  the  front  panel. 

*  Frequency  and  associated  info  memory  limited 
only  by  disk  storage, 

*  Tabular  screen  display  of  all  of  the  channels 
stored  fn  memory,  along  with  a  full  description  of 
each,  Including: 

—mode  {LSB,  USB,  FM,  etc) 

—eight  character  alphanumeric  description 

—signal  bandwidth 

*  continuously  variable  scan  delay  from  100 
milliseconds  up 

*  a  full -featured  logging  utility 

AVAILABLE  FOR  IBM  PC,  XT,  AT,  &03G6  256K  ftAM 
1  SERIAL  PORT  AND  1  FLOPPY  MINIMUM 
PROGRAM  WITH  INITIAL  LIBRARIES  99,95 

RS-232  TO  TTL  INTERFACE  ONLY  (NEEDED  IF  DON'T  HAVE 

MANUFACTURERS  INTERFACE) 
EXTER N AL  IN TERFACE  ALLOWS  4  RADIOS  99.95 

INTERNAL  PC  INTERFACE  Wfl  SERIAL  fie  1  RADIO  PORT  129.95 
SPECTRUM  ANALYZER  MODULE  (CALL  FOR  PRICE) 

COMPLETE  SYSTEMS  ENGL  RAOFOr  INTERFACE,  COMPUTER, 

AVAILABLE  {CALL  FOR  PRfCE) 

DATACOM,  INT. 

8081  W.21ST  LANE 

HIALEAH,FL  33016 

AREA  CODE  (305)  822-6028 
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NOW  HEAR  THIS 


FINALLY! 
High-Powered 
Sound  from 
your  HT. 

*  10  DB  of  Audio  Gain 

*  3.5  inch  Oval  Speaker 

*  Automatic  Shut-OFF 

*  Internal  NiCad 
Charger 

*  External  Power 
5-15  VDC 


$29 


Model  HT5-1 


ELECTRONICS  INC, 
5417  Jet  View  Circle,  Tampa,  Florida  33634 

Phone:  (813)  885-6091  Telex:  289-237  (NAVL  UR)  Fax:  (813)  885-3789 
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HEAR  MORE  DX  ! 

APARTMENT  ANTENNAS 

MOUNT  WITH  SUCTION  CUPS: 

His    V'AK-TF-INMA    line    oh"   iintenna's    are    ideal    for   apartment   dwellers    and    travellers.   They 
niourir  on  glass  wuh  (wo  powerful  suction  tups  and  hold  firm  for  rnonihs! 


V'AK-TEN'NA      S39.95 

For  2mtr  &.  220  Or  VHF-UHF  Sinners 

CoJlapeibk  dipo'e    ia    |-iL*d    to  5D  watt*,    Cortiptat*  wLth    J  5' 
<lf   toajt    u.nd   cheipfe   -if   BMC,    $>%%*$   artd    other   CDnn-cctciis 
TtlescopinB  gscti-Mla  Sfcttnd  to  70*  ^nd  collapse  Id  11". 


SUPER  VAK-TENNA      £149, 05 

For  $hcttwpve  :ind  scanner  reception  fruit  for  transom- ing}. 

Rue**™*  B.E-WKSAdH?  with  an  ihttrnal  Hdb  iiiijjIilW  I3aw*rrd  by  UJVAC 
|Li'":  Mini  mnnt  mount  v#ni...njS  aVaiCnbla.)  AttitlUltp  pgwrr  unit.  1&"  cab'S* 
JupptLEd    F^^nsta  BNC  coTsn-cctOf  pw>yJd*4  far  canncctton  lo  y*ur  trtrivcr. 


% 


SIGNAL  IIMTENSIFIERS 

RECEIVER  PREAMPLIFIERS 

:A«nrt  th«  b*&i   poauLh]*  rac*ption   wilh   :i  SIGNAL  iNTEKSEFtEH': 
:Wt  luivt  MANY  MODELS  ji-viiiJabl*,  4Fktludih(  thr  faELowjiva 

:RFF-40 

:    f  K".  TPfc]  tT<r,5 

]    iJQOMHt  wJlh   t5  db  juin  and 

i.fJrlh  injiw  fif.ire  Po*«rnrf  by 
;ilSVAC  (IS VDC  avSil^t4)  Fur 
jrafcfiwi  nan  only. 

lii'erii-ril  HP  byp.'inA  fHi>j-  :.s.||-:iws 
]lhia  SIGNAL  INTENSIF1ER  in 
-Ofrtf^te  ;n  Hie  imUnni-  \*'mI  al 
lffn\r  lramcE3r«r.  Dfl»t|in*d  Iv 
.cover  HMQMttl  *itll  Ildb  5nin 
JnnJ  I.Mh  rT  TfJiJitrnLUcr  povrar 
T:iLi3iE  l-SQ  *aH  IDEAL  POfi 
■  OH  M!d  IQmtpl 

■NEW!     RFTR-M  m.n 

■Minn*  Ultra,  enn  nuw  hEii»fil 
•frDm  SIGNAL  INTENSJr-JCA- 
:Trs>N!    Tht    RFrh-Nd     imping 

;  rivirin?  transcEivcr; 


\ 


MULTIPLE  RECEIVER  ADAPTER 

:C&nitacL  up  lg  th«*  rt-crivcrr  ta  pnt  fl-n(Knns 
| without  leu  of  *ifn»|.  D.S-arjfjMHi  m\th  J24b  or 
tb«tt*T  lBo]atLon  3JSVAC  [KurarEd  fflC  aViilJ). 
|flHC-*fl§.D&.  Ll!tF.fSOW*-  Jt1.B5.N-  1S0S& 


ULTIMATE  MOBILE  SPEAKER 
MOUNTS  iVfTH  SUCTION  CUPS! 

Thii  hiLMHy  *j>4sk*r  raostnti  <tn  y*ur  wtndihLeild  q.ih^ 
Lillowi  yqnr  rif  td  OTtrccrai  pnni  hmnc.  dompact 
i  5"  i  3.-JE"  mid  mart*  af  ru^^d  W*ek  ABS  witd  * 

q,ua]itjr  i-p+iilttf  RecepHojj  it  (rtD.%  impro¥«r 
Mini  plug  trtwiimn  JJ9  55    5(.'n    Mini  }jlii[[  131.9S 


TAPE  SAVER 

|  SCANNER  RECORDING  INTERFACE 

[TiiE  TAPE  SAVER  TS-1  Bwitchei  ywt  rtmoli  can- 
;tra|Ud   cnJietle   rEcppdiT  on    Binrt   an"  ■□   lh*l  you 

jarJ^  r*c*r<t  ndnnjiB;  activity  |^t»jma-l  rtlicraphon*  at- 
■tenurLtrj-r  tij^Urc»  jcou  cf  corr*ct  ftijidli.c.  Ji-ve],  A  huik 
;in  «p*:ik*r  s,||:>wj  yau  to  haCAn  in  wqth  Everythinj 
ilnapkid  up.  Po*Ei»d  L^  IIFtVAC  (IIVDC  avail) 
jl-iAMS  ^«E1  UH  thi*  d*rtc»  bj  a  COR  t«  an  nmM- 
;«n1cy  itptattr!  TS    1  H3.Q5 


ELECTRON  PROCESSING.  INC 
P.O.  box  70 e 
MEDKHtfr,  NV  I  1 763 
(516)  7G4-979B 


SEND  FOR  MORE  DETAILS!         MANY  MOK 


WHEN  ORDERING  Ph-ase  add. 

?1  i  ■•  i ite rJniiif'un  USA  jhlppinf  ,r JLAnctl ing: 
t7  AK,H J, Canada  ahippinj/riAfiilJiiiE: 
f^Y  »<1dtcEV  add  latci  lax. 


■^  r /SF<<  CT/C?  AT  C(  I A  R  A  N  7  FED ' 

OrdtT  *liy  product  [esrttpt  wrtW*r«J  Iram  tfl 
and  if  rtftt  4b.Linri.ed  return  j-t  wj'tijn  |&  dayi  far 
i  hill   rt^Ti in ij  (Itat  ahippingj/'n.n.ndlii-.K'l 
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New  products 

Compiled  by  Rebecca  Niemeia 


PRODUCT  OF  THE  MONTH 


OPTO  IAMBIC 

ACE  Systems' 

full-feaiuredT  com- 
pact smxsv4m%iwr 

OPTO  Iambic  keyer 
Is  light  enough  to 
take  with  you  any- 
where. It  contains  7 
CMOS  devices  for 
high  noise  immunity  and  low  power  consumption.  An  opto  isola- 
tor accomplishes  keying.  Speed  and  weight  controls  are  ad- 
justable. 

The  OPTO  Iambic  keyer  is  battery  powered,  or  you  may  use 
almost  any  DC  power  source  up  to  15  volts-  The  Power/Logic 
LED  provides  you  with  a  continuous  status  display.  Price:  $55 
plus  $3.50  shipping  and  handling  from  ACE  Systems,  R.D,  #1 
Box  83,  Wilcox  PA  15870,  (8 1 4)  965-59 37,  Circle  Reader  Service 
number  208. 


KENWOOD  CORP. 

The  new  Kenwood  TS-79QA 
covers  144/450/1200  MHz  with 
enhancements  such  as  Doppler 
shift  compensation  for  the  VHFt 
UHF,  and  satellite  operator,  Auto- 
matic Lock  Tuning  on  1200  MHz 
eliminates  frequency  drift.  Power 
output  is  45  Watts  on  144  MHz,  40 
Watts  on  450  MHzt  and  10  Wans 
on  12  MHz,  For  DXpeditions,  the 
TS-790A  operates  on  13.8  volts 
DC. 

The  TS-790A  has  temperature 
compensated  crystal  oscillator 
circuits,  frequency  stability  of  ±3 


PPM,  59  multi-function  memory 
channels,  multiple  scanning  and 
scan  Stop  functions.  butJMn  500 
Hz  CW  filter,  a  10  dB  RF  attenua- 
tor on  2  meters^  noise  blanker,  IF 
shift,  selectable  AGC.  and  all- 
mode  squelch.  It  also  features  a 
packet  terminal,  CTCSS  encoder, 
dual  watch,  and  voice  synthesiz- 
er. The  TSU-5  and  computer  con- 
trol are  options.  Suggested  retail 
price  is  $2000,  Kenwood  USA 
Corporation,  Communications  & 
Test  Equipment  Group,  2201  E. 
Dominguez  Street,  Long  Beach 
CA  90610.  (273)  639-4200.  FAX: 
(213)604^4487. 


OPTOELECTRONICS,  INC. 

The  2210  hand-held  frequency 
counter  from  Optoelectronics 
features  a  dual  crystal  oscillator 
and  dual  input  amplifier  design. 
The  low  frequency  range,  down  to 
10  Hz,  has  a  FET  input,  high 
impedance  circuit;  the  microwave 
range,  up  to  2.2  GHz,  uses  minia- 
ture integrated  circuit  amplifiers. 

Input  sensitivity  is  less  than 
tOjiV,  with  3^iV  typical  in  the 
above  range.  Accuracy  is  1  PPM 
with  temperature  compensated 
crystal  oscillators.  The  221 0Ts 
size  is  3.9"Hx3,5"Wx1  "D,  and  its 
weight  is  9  ounces.  Resolution  is  1 
Hz  below  and  100  Hz  above  12 
MHz.  The  Model  2210  sells  for 
$139,  complete  with  NiCd  batter- 
ies and  charger.  A  full  line  of  ac- 
cessories is  available.  The  Model 
TA-100S  Telescoping  Whip  An- 
tenna is  $12.  Optoelectronics, 
inc.  5821  NE  14th  Avenue.  Fort 
Lauderdale  FL  33334.  (800)  327- 


5912  or  (305)  771-2051.  Circle 
Reader  Service  number  201 . 


ELENCO  ELECTRONICS, 

INC. 

The  Elenco  electronic  tempera- 
ture control  soldering  station  in- 
corporates a  sophisticated  elec- 
tronic circuit  which  enables  the 
user  to  change  the  temperature  of 
the  tip  from  SDQ^F  to  900°F  with- 
out changing  the  tip  or  the  heating 
element. 

With  a  sensor  near  the  tip,  the 
temperature  is  maintained  within 
10QF  of  its  preset  temperature. 
The  tip  is  isolated  from  the  AC 
line  by  a  transformer.  Low  volt- 
age (24  volts)  powers  the  heating 
element.  Electronic  switching 
protects  voltage  and  current 
sensitive  components  against 
any  spikes  caused  by  other  units. 
The  electronic  soldering  station 
incorporates  a  linear  LED  array 
readout  which  displays  the  tem- 
perature of  the  tip.  Price,  $169. 
Elenco  Electronics.  Inc.,  150  W. 
Carpenter  Ave,,   Wheeling  IL 


$0090.  Circle  Reader  Service 
number  205. 


MFJ  ENTERPRISES,  INC. 

MFJ  announces  several  new 
modes  and  enhancements  for  the 
MFJ-1278  Multi-mode  Data  Con- 
troller. Navtex  receiving  and  AM* 
TOR  transmit  and  receive  have 
been  added  to  packet,  RTTY,  We- 
FAX,  SSTV,  CW,  ASCII,  and  Con- 
test Keyer  Modes.  Two  features. 
Easy  Mail™  and  a  new  KJSS  Inter- 


face for  TCP/IP  compatibility, 
have  been  added  to  the  packet 
mode.  The  price  for  the  MFJ-1278 
is  $250. 

The  MFJ- 1278  Starter  Pack 
with  software  for  the  Macintosh 
and  interface  cable  with  instruc- 
tions, sells  for  $20.  Existing  pro- 
grams for  the  IBM  (MFJ-1 204)  and 
Commodore  (MFJ-1282  disk/ 


>j  it* 


MFJ-1283  tape)  with  cable  and  in-  39762.  (601)  323-5869,  FAX 

struct  Jons  remain  available  for  (601)  323-6551.  Telex:  53  4590 

$20  each.  MFJ  Enterprises,  inc.,  MFJ  STKV,  (800)  647-1800,  Cir- 

PO Box 494,  Mississippi  State  MS  c\e  Reader  Service  number  203. 
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TIME  DOMAIN  SYSTEMS 

The  VOICE-ID8*  reproduces 
voice  and  sound  effect  messages 
in  any  language,  without  sound- 
ing robotic.  Voice  messages  are 
safely  stored  in  a  nonvolatile 
EPRONL  Microcomputer  technol- 
ogy combines  with  voice  com- 
pression algorithms  for  quality  re- 
production. Small,  field  install- 
able, and  virtually  maintenance 
free. 

Other  specifications:  Audio  out- 
put 0.5  Watt.  8  ohms;  tow  level* 
Bandwidth  approximately  2-4 
kHz.  Voice  duration  15-25  sec- 
onds, Input/output  7  TTL  level, 
normally  open.  Repeater  con- 
troller interface,  Swires.  Message 
combinations,  5  pins  to  trigger  5 
different  messages  with  pro- 
grammable delays.  Circuit  board 
size  is  3.5wx5*.  Powered  by  9-12 
volts  DC  at  300  mAT  or  indepen- 
dently by  battery. 

The  VOICE-ID  was  designed  for 
repeater  identification,  security 
systems,  annunciators,  monitor- 
ing systems,  computer  terminals, 
paging  systems,  robots,  talking 
signs,  and  video  game  sound  ef- 
fects. Price.  $150.  Shipping/Han- 
dling, $5.  UPS  ground,  FOB 


Davis.  California.  Prices  and 
specifications  subject  to  change 
without  notice.  Ttme  Domain  Sys- 
tems. Electronic  Speech  Prod- 
ucts, 500$ GoweU  Blvd.,  Davis  CA 
95616.  (916)75-VOtCE.  (916) 
758-6423.  Circle  Reader  Service 
number  207, 


ICOM  AMERICA,  INC. 

ICOMs  compact  IC-725  HF 

transceiver  measures  9"Wx3-7"H 
x9.4"D,  It  receives  and  transmits 
on  USB/LSB/CW,  and  also  re- 
ceives on  AM.  li  has  26  tunable 
memories  with  Band  Stacking 
Registers,  two-memory  channels, 
and  memory  for  split  operation. 
The  three  scanning  systems  are 
programmable  scan,  memory 
scan,  and  selected  mode  scan. 

The  IC-725  has  a  built-in  AH-3 
controller,  priority  watch  monitor, 
105  d8  range  receiver,  and  low- 
noise  Direct  Digital  Synthesizer 
(DDS)  switching.  Operation 
ranges  from  160  through  10  me- 
ters, with  shortwave  reception 
from  30  kHz  to  33  MHz. 

Other  features  include  panel 
selectable  RF  preamp  and  at- 
tenuator, dual  VFOst  noise 


blanker.  R1T.  semi-break  in  CW, 
and  selectable  AGC.  Options 
available,  Suggested  retail  price, 
$949. 

The  new  AH-3  HF  automatic  an- 
tenna tuner  is  an  option  for  the 
IC-725.  The  AH-3  adjusts  immedi* 
ately  to  the  minimum  SWR;  it  has 
eight  memories  for  quick  retun- 
ing+  It  emits  300  mW  during  tune- 
up,  eliminating  interference  to 
other  stations.  The  housing  is 


durable  acrylic  sealed  with  rubber 
gaskets.  No  adjustments,  no  as- 
sembly; just  connect  the  cables. 
Suggested  retail  price,  $489, 
ICOM  America,  inc.  Corporate 
Headquarters,  2380  116th  Ave. 
NEt  PO  Box  C-9QQ29,  Beiievue 
WA  98009-9029,  (206)  454-8155. 
Service:  (206)  454-7619.  Tdex: 
152210.  FAX:  (206)  454-1509, 
Circle  Reader  Service  number 
204. 


BATTERIES 


cc 


R 


33 


UwHB  ■ 


You've  bought  our  replacement  batteries  before... 

NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


ICOM 

CM2T  PB2    7.2v  @  500MAH 
CMS,  PBS  10.8v  #  S00MAH 
SUPER  7S  A  8S 
13.2v@  1100MAH 
9.6v  @  1200MAH 
(base  charge  only  - 1 "  longer) 
Introductory  Offer! 
SUPER  7S  &  8S  -  $64,95  each 


MAY  SPECIAL! 

YAESU  complete 

battery  packs 
10%  off  sheet  price 
for  May  only. 
EXTRA  SPECIAL 
THIS  MONTH; 
Inquire:  CAMCORDER 
battery  replacements 
available  now. 
Look  for  June  Special. 


YAESU/MAXON 
*FNB-10      7.2v  @  600MAH 
FNB-12       12v@500MAH 
*FNB-10<S)  7.2v  @  1000MAH 
*  same  size  case  as  FNB-1 2 

Introductory  Offer! 

P4W     1 1  v  @  500MAH  -  $22,63 
FNB-2  llv  @  500MAH  -  S22,63 


CUSTOM  MADE  BATTERY 
PACK  &  INSERTS 

Made  to  your  specifications 

KENWOOD  INSERTS 

PB-21— $13  75,  PB-25^  520.00 

PB-28— S20.00 

ICOM  INSERTS 

BPS-  $23  00,  BP-3— S1S.95, 

BP*7.  BFS 


k7S4 


MasterCard  and  Visa 

cards  accepted  NYS 
residents  add  0v4o/o 

sales  fax  Add  S3. 50 
for  postage  and 
handling 


Prices  subjeel  to  change  wHhou!  notice 

SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard,  Flushing,  N.Y.  11354 

WORLD  WIDE  DISTRIBUTORSHIPS  AVAILABLE.  PLEASE  INQUIRE. 

In  U.S.  &  Canada  Call  Toll  Free  (800)  221-0732  •  IN  NYS  (718)  961-2103  •  Telex:  51060  16795  •  FAX:  (718)  461-1978 


US  IN 

DAYTON 
FOR  SHOW 
SPECIALS! 


82     73  Amateur  Radio  •  May,  1989 


CIRCLE  191  ON  READER  SERVICE  CARD 


Number  24  on  your  Feedback  card 


The  AMSAT-NA  Microsats 


Four  new  miniature  hamsats. 


by  Courtney  Duncan  N5BF 


When  the  European  Space  Agency 
launches  the  SP<  H  2  mission  this 
summer,  six  new  amateur  radio  satellites  will 
be  on  board.  They  will  all  lit  on  a  newly 
developed  mounting  ring  around  the  base  of 
the  Arianc  payload  area.  This  is  the  largest 
group  of  amateur  satellites  on  the  same 
launcher  since  1981  when  Radio  Sputnik's  3 
through  8  were  put  up  by  a  single  rocket. 

Operators  whose  experience  dates  back  to 
the  days  of  OSCAR  8  and  the  RS-3-8  salvo 
will  recognize  certain  features  of  the  intended 
missions  and  orbits.  These  six  new  satellites 
are.  however,  state-of-lhe-arl  and  up-to-date 
in  every  way. 

The  University  of  Surrey,  the  builders  and 
operators  of  UoSAT-OSCAR  9  and  UoSAT- 
OSCAR  1 1 .  is  providing  two  of  the  new  satel- 
lites. UoSAT-D  and  UoSAT-E  continue  the 
tradition  of  low-end  scientific  research  using 
amateur  radio  in  orbit.  These  missions  are 
covered  extensively  in  other  articles  in  this 
publication. 

The  other  four  are  the  first  of  a  new  series 
of  spacecraft  designed  and  produced  by  AM- 
SAT-NA and  built  around  a  common  bus 
called  Microsat.  This  standard  bus  consists  of 
five  modules  stacked  up  like  cafeteria  trays 
and  bolted  together.  Four  of  the  modules  are 
standard  equipment  on  each  satellite;  trans- 
mitter, receiver,  flight  computer,  and  power 
system.  The  fifth  module  is  reserved  for  spe- 
cial 'customer1  payload  applications  and  is 
known  affectionately  bv  the  handle  'TSFR' 
or  "This  Space  For  Rent." 

Each  Microsat  stack  is  a  cube  about  nine 
inches  on  a  side  with  solar  cells  on  all  six 
faces.  A  canted  turnstile  for  the  transmitter 
is  mounted  around  the  'bottom.1 '  A  whip 
for  the  receiver  sticks  out  the  "top"  (see 
Figure).  The  power  budget  allows  for  a  maxi- 
mum transmitter  power  of  four  Watts  which 
will  allow  easy,  adequate  reception 
by  ground  stations  using  simple,  fixed 
antennas. 

Each  flight  computer  consists  of  a  V-40  and 
can  contain  up  to  10  Megabytes  of  memory 
fin  the  initial  incarnation).  These  computers 
will  run  a  multi-tasking  operating  system  that 
emulates  MS-DOS.  This  approach  is  intend- 
ed to  simplify  software  development,  mainte- 
nance, and  simulation  on  readily  available 
personal  computers.  Due  to  a  number  of  clev- 
er and  creative  hardware  design  decisions, 
several  hundred  telemetry  and  other  space- 
craft operating  parameters  will  be  available 
to  command  and  monitoring  stations. 

For  more  information  on  the  spacecraft 
monitoring  and  operating  team,  contact 


Exploded  view  of  a  microsat,  Note  the  five 
tray  frame  stack,  Tlte  receiver  module  is  in 
the  top-most  tray,  and  the  transmitter  moitule 
is  in  the  bottom-most.  Vie  three  inner  trays 
are  power  module ,  computer  and  l*T$FR.  ' 

Cylindrical  section  at  bottom  is  the  spring 
housing,  which  contains  the  spring  to  eject 
the  microsat  from  the  launcher  and  into  orbit 
The  arrangement  is  different  on  DOVE  and 
WEBERSAT. 


Ralph  Wallio  WQRPK,  1240  Highway  G24t 
Indianola  IA  50125, 

Orbit  Access  Times 

The  orbit  for  the  SPOT-2  mission  is  speci- 
fied as  sun-synchronous  polar  {inclination  97 
degrees)  with  an  altitude  of  822  kilometers, 
period  of  about  101  minutes  (similar  to  the 
orbit  of  OSCAR- 8),  and  ascending  node 
around  2230  local  time-  (Note  that  local  time 
is  solar  time  at  a  given  longitude  which  may 
be  up  to  an  hour  different  from  local  timet  or 
two  hours  during  daylight  savings.) 

This  means  that  for  each  satellite,  overhead 
passes  will  last  15  to  20  minutes.  At  temper- 
ate and  equatorial  latitudes,  there  will  be  two 
to  four  passes  each  morning  and  two  to  four 
each  evening  in  a  three  to  four  hour  window 


centered  around  10:30  AM  or  PM.  Passes 
before  10:30  occur  to  the  east,  after  10:30 
occur  to  the  west,  and  near  10:30  are  near 
overhead. 

Stations  at  higher  latitudes  will  have  more 
access  to  the  satellites.  Because  the  orbit  is 
polar,  each  orbit  (and  there  are  14  per  day) 
takes  each  satellite  near  each  pole. 

Although  each  of  the  six  satellites  are 
placed  into  the  same  orbit,  they  are  each 
deployed  in  slightly  different  directions  from 
the  launcher  body.  The  resulting  slight 
difference  in  actual  velocity  will  cause  them 
to  spread  out  all  around  the  orbit  circle  in  just 
a  few  days,  as  happened  with  the  RS  3-8 
satellites. 

To  visualize  this,  imagine  a  ring  around  the 
earth  going  from  pole  to  pole  and  crossing  the 
equator  over  a  place  where  the  local  time  is 
10:30.  Six  satellites  are  spread  out  at  random 
along  the  ring.  As  was  observed  with  the  RS 
3-8  satellites,  an  operator  under  the  ring  of 
the  orbit  (that  is,  where  it  is  late  in  the  morn- 
ing or  evening)  will  not  have  to  wait  long  for  a 
satellite.  As  the  six  satellites  drift  around  with 
respect  to  each  other,  they  wilt  appear  indi- 
vidually or  in  groups  of  two  or  three,  chang- 
ing patterns  from  day  to  day.  When  one  sets, 
another  will  be  up,  or  will  be  about  to  rise.  In 
between  nodes  (several  hours  around  4:30 
AM  or  PM  local  time),  passes  are  not  possi- 
ble for  any  of  the  group. 

A  Co-operative  Effort 

The  AMSAT-NA  team  is  not  building  the 
Microsats  on  their  own,  nor  will  they  be 
operated  solely  by  and  for  North  Americans. 
To  the  contrary;  several  groups  are  partici- 
pating in  the  development  of  the  Microsat  bus 
and  will  separately  (but  co-operatively)  own, 
license,  and  operate  them.  These  groups  and 
their  leaders  are: 

AMSAT-NA;  Doug  Loughmiller;  PACSAT 
Weber  State  College,  Ogden,  Utah;  Robert 
Twiggs;  WEBERSAT 

BRAMSAT;  Jr.  DcCastro;  Project  DOVE 
(Digital  Orbiting  Voice  Encoder) 
AMSAT-LLU  Carlos  Huertas;  LUSAT 

AMSAT-NA  is  the  Amateur  Radio  Satel- 
lite Corporation,  North  America.  BRAM- 
SAT is  the  AMSAT  of  Brazil  and  AMSAT 
LU  is  the  AMSAT  organization  of 

Argentina.  Also,  The  American  Radio  Relay 
League  { ARRL)  and  Tucson  Amateur  Packet 
Radio  Corporation  (TAPR)  are  each  provid- 
ing considerable  assistance  with  develop- 
ment. 
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Nominal  Operating  Frequencies 

Mission 

Downlink 

Uplinks 

PACSAT 

437.050  MHz 

145,900, 145,920, 145.940. 145:960  MHz 

LUSAT 

437,150  MHz 

145.900. 145.880, 145.860, 145.840  MHz 

WEBERSAT 

437.100  MHz 

DOVE 

145.970  MHz 

PACSAT  and  LUSAT  are  orbiting  packet 
radio  mailboxes.  These  build  on  and  signifi- 
cantly expand  the  Fuji-OSCAR  12  mode  JD 
(digital)  mailbox  tradition.  They  will  not 
function  as  digipeaters.  The  intention  for 
these  missions  is  to  allow  worldwide  access 
to  packet  mail  messages,  to  bring  the  amateur 
digital  and  satellite  communities  closer  to- 
gether,  and  to  improve  the  response  of  the 
packet  mail  forwarding  system.  Access  will 
be  via  the  exact  equipment  that  has  been  used 
to  access  Fuji-OSCAR- 12,  a  packet  radio 
TNC  (terminal  node  controller)  and  associat- 
ed computer  terminal,  a  2  meter  FM  radio  for 
transmitting,  and  a  435-438  MHz  sideband 
receiver  connected  with  a  phase  shift  keying 
demodulator  for  reception. 

Since  packet  radio  functions  are  computer- 
intensive,  a  powerful  computer  is  included 
with  each  Microsat  as  standard  equipment. 
That  is  the  only  pay  load.  The  TSFR  module 
is  flown  empty  on  the  pacsats,  or  will  contain 
additional  digital  transmittals  and  receivers. 

The  Digital  Orbiting  Voice  Encoder 
(DOVE)  will  continuously  transmit  stored 
digital  voice  messages  on  2  meter  FM  as  it 
orbits.  This  operation  will  be  similar  to  that 
of  the  digitalkers  on  UoSAT-OSCAR-11 
which  aided  the  recent  Skitrck  polar  expedi- 
tion by  providing  navigational  information 
for  the  group  moving  across  the  ice,  and  for 
educational  listeners  around  the  world. 
Ground  operator  equipment  for  DOVE  con- 
sists of  only  a 2  meter  FM  receiver  or  scanner 
with  a  simple  antenna. 

The  payload  module  on  DOVE  contains  all 
the  special  equipment  for  producing  audio  for 
the  FM  transmitter.  There  are  three  audio 
sources,  a  digital  synthesizer,  digital  -to-analog 
converters  so  that  any  sampled  sounds  can  be 
played  back,  and  Bell  202  standard  modem 
tones  for  limited  telemetry  transmission. 

DOVE  is  considered  largely  educational, 
to  provide  inexpensive  and  simple  access  to 
satellite  communications  and  science,  tech- 
nology, sociology,  geography,  language 
and  other  subject  matter.  High  school  stu- 
dents worldwide  are  submitting  messages  for 
DOVE.  For  more  information  and  teacher's 
kits,  contact  Richard  Ensign  NStWJ*  421 
North  Military,  Dearborn  Ml  48124* 

The  WEBERSAT  also  uses  packet  radio 
and  frequencies  similar  to  those  on  the  pac- 
sats, but  its  mission  is  somewhat  different. 
The  WEBERSAT  payload  module  contains 
scientific  experiments  and  a  color  TV  cam- 
era! TV  pictures  will  be  digitized  and  com- 
pressed, then  broadcast  as  binary  Hies  on 
packet  "unproto"  beacon  frames.  These  may 
then  be  collected  and  reassembled  by  moni- 
toring stations  on  the  ground.  WEBERSAT 
will  also  contain  a  spectrometer  and  an 
L-band  wideband  receiver  for  direct  uplink 
into  memory  of  fast  scan  TV  pictures. 
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For  more  information  on  participation  in 
WEBERSAT  experiments,  contact  Robert 
Twiggs,  Director,  Center  far  Aerospace 
Technology,  Weber  State  College.  Ogden  UT 
84408-1805. 

AMSAT-N  A  already  has  a  working  agree- 
ment with  AMSAT-ltaly  to  provide  plans  and 
assistance  with  construction  of  a  pacsal  Mi- 
crosat under  Italian  jurisdiction.  Launch  of 
this  mission  is  expected  next  year.  AMSAT 
anticipates  many  similar  working  agree- 
ments, both  amateur  radio  and  commercial  in 
nature,  for  the  Microsat  bus  over  the  next 
several  years. 

Projects  For  Ground  Stations 

A  number  of  projects,  some  technically 
challenging,  others  routine,  will  be  available 
to  amateurs  and  UHF  listeners  wishing  to 
participate  at  some  level  in  the  operational 
programs  for  these  satellites. 

The  pacsats.  for  example,  will  start  out 
operating  in  a  mode  similar  to  that  used  by 
FO-12.  Stations  will  randomly  compete  for 
each  of  the  four  FM  uplink  channels  on  2 
meters  while  everyone  listens  on  the  PSK 
downlink  for  responses,  traffic,  and  informa- 
tion or  telemetry  beacon  packets.  This  is  real- 
ly not  an  optimum  method  when  the  uplinking 
user  base  in  view  of  the  satellite  exceeds  a 
handful  of  stations.  Many  improved  access 
techniques  will  be  proposed,  discussed,  and 
tested  on  the  pacsat  missions.  The  access 
protocol  dialogue  is  far  from  finished. 

Techniques  for  using  the  pacsats  for  packet 
mail  forwarding  and  improvement  of  the  for- 
warding network  are  also  under  consider- 
ation. Mail  forwarding  protocol  changes  im- 
plemented for  pacsat  operation  will  also  help 
the  terrestrial  forwarding  circuits, 

Each  Microsat  using  packet  radio  will  have 
the  ability  to  select  between  1200  and  4800 
baud  on  any  combination  of  uplink  and  down- 
link channels.  Assembling  and  operating  a 
ground  station  for  4800  baud  operation  will 
be  a  challenging  project  worthy  of  the  best 
operators  in  the  AMSAT  tradition.  Function- 
ing stations  will  also  provide  much  needed 
gateway,  linking,  or  high  speed  forwarding 
resources,  if  desired. 

Digitized  video  is  a  popular  topic  in  ama- 
teur radio  recently,  and  WEBERSAT  will  be 
a  strong  participant  in  testing  and  developing 
standards  both  in  space  and  in  diverse  ground 
stations. 

Rod  Magnet  Stabilizing 

Spacecraft  stabilization  is  an  interesting 
area  of  investigation.  The  Microsats  are  each 
stabilized  by  rod  magnets  mounted  parallel  to 
the  Z  axis  of  the  spacecraft.  These  magnets 
try  to  align  themselves  with  the  earth's  mag- 
netic field  as  the  spacecraft  orbits,  so  the 
spacecraft Vs  Z  axis  rotates  twice  per  orbit. 


Photon  impacts  on  the  canted  turnstyle  causes 
the  satellite  to  rotate  about  its  Z  axis  with  a 
rotation  period  of  minutes.  The  turnstile  an- 
tenna blades,  which  are  painted  black  an  one 
side  and  white  on  the  other,  generate  torque. 
Lossy  ferrous  material  mounted  in  the  X-Y 
plane  damps  rotation. 

The  Z  axis  magnets,  by  the  way,  are  being 
mounted  in  PACSAT  and  LUSAT  in  oppo- 
site senses  so  that  if  there  is  any  favoritism 
between  hemispheres  in  this  stabilization  ap- 
proach, one  pacsat  will  favor  the  northern 
hemisphere,  and  the  other  the  southern  hemi- 
sphere. 

Although  this  stabilization  technique  is 
well  understood  and  was  used  very  success- 
fully on  AMSAT-OSCARs  7  and  8,  it  has  not 
been  thoroughly  analyzed  and  quantified,  An 
understanding  of  the  spacecraft's  attitude  can 
help  users  understand  and  predict  antenna 
patterns,  thermal  activity,  and  solar  cell  illu- 
mination- A  predictive  model  of  spacecraft 
attitude  is  particularly  useful  for  WEBER- 
SAT, so  that  users  can  know  when  to  take 
pictures  with  the  camera!  Conversely,  you 
can  use  the  camera  to  con  firm  WEBERSAT's 
attitude  and  to  refine  the  predictive  model. 

We  can  do  much  to  collect  data  on  the 
demographic  peculiarities  of  the  Microsat 
missions.  The  pacsats  can  collect  part  of  this 
data  automatically  by  tabulating  successful 
interactive  packet  exchanges.  Reception  re- 
ports from  all  Microsat  listeners  will  provide 
complementary  information  for  optimizing 
future  plans. 

We  can  use  experiments  to  determine  iono- 
spheric and  other  propagation  effects  on  the 
digital  uplink  and  downlink  signals  to  deter- 
mine an  optimum  set  of  AX. 25  parameters 
for  each  link  and  data  rate. 

These  experiments  are  interesting  and 
educational  and  help  fill  out  AMSAT Ts  un- 
derstanding of  its  own  projects.  Some  are 
crucial  to  mission  success.  In  most  cases, 
all  or  nearly  all  of  the  equipment  necessary 
for  participation,  is  already  present  in  an 
OSCAR  station  equipped  for  mode  JD,  as 
described  above.  Of  course,  the  orbiting 
packet  mailboxes  can  handle  the  announce- 
ments, bulletins,  and  electronic-mail  corre- 
spondence among  participants. 

Exact  orbital  information  and  mission 
status  will  be  available  from  AMSAT  after 
launch. 

This  article  has  presented  a  brief  overview 
of  the  imminent  Microsat  missions  and  chal- 
lenging experimental  programs.  The  list  is  by 
no  means  complete,  but  is  merely  a  sample  of 
the  exciting  opportunities  about  to  become 
available. 

Join  AMSAT 

For  further  general  information,  or  for 
more  information  on  operational  projects, 
join  AMSAT  and  contact  Courtney  Duncan, 
Vice  President,  Operations,  AMSAT,  PO 
Box  27,  Washington,  DC  20044,  AMSAT 
publications  cover  the  technical  issues  sur- 
rounding the  amateur  satellites  and  their  use 
in  great  depth.  Members  also  receive  period- 
ic progress  reports.  We  encourage  your 
AMSAT  membership  and  participation! 
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WRITTEN  EXAMS  SUPEREASY. 
Memory  aids  from  psychologist/engi- 
neer cut  sfudytime  50%.  Novice.  Tech. 
Gen:  $7  each,  Advanced,  Extra:  $12 
each  Moneyback  guarantee  Bahr, 
Dept  73*5.  2535  Marietta.  Palmbay  FL 
32905  BN&691 


ROSS  SSSS  USED  May  SPECIALS: 
KENWOOD  TR-9500  $399.90,  MC-50 
$43,90<  TM-411A  $299.90.  TM^tOlA/ 
TU-3  $279.90.  COLLINS  KWM2 
$499.90.  312B  4  $259  90,  PM2 
$129  90.  ICOM  2KL  $1395.00,  IC-27H 
5299,90,  IC-471 A  $58990,  YAESU  FT- 
901DM/W  XF8.9HS.XF8  9HCM 
$599,90.  FT-101E  $49990.  FT-lDlZD 
$59990.  YD*148  $2500,  NC-8A 
$65  00.  FT-20BR  $189.90.  ALL  L,T,0. 
(LIMITED  TIME  OFFER).  LOOKING 
FOR  SOMETHING  NOT  LISTED?? 
CALL  OR  WRITE.  Over  8780  ham-re- 
lated items  in  stock  tor  immediate  ship- 
ment. Mention  ad,  Prices  cash,  FOB. 
PRESTON.  OPEN  MON  9-2,  Tue.™Fri. 
9-6,  Closed  SAT  &  SUN.  ROSS  DIS- 
TRIBUTING COMPANY,  78  SOUTH 
STATE,  PC  BOX  234,  PRESTON  ID 
83263.  (208)  852-0830.  FAX  (20S) 
852-0633.  BNB709 


$50  PACKET  DIGICOM  >64-A  fan- 
tastic software  based  PACKET  system 
for  the  Commodore  64,  Order  KIT  #1 54 
for  $49.95  or  Assembty  #154  for 
$79.95,  both  include  FREE  DISC  Add 
$3,50  s/h  A  &  A  Engineering,  2521  W. 
LaPalma,  #K,  Anaheim  CA  92801. 
(714)952-2114  MC  or  VISA  accepted. 

BNB732 


5$S$$  SUPER  SAVINGS  SSSSS  on 
electronic  parts,  components,  sup- 
plies, and  computer  accessories  Free 
40-page  catalog  for  Self  Addressed  & 
Stamped  Envelope.  Get  on  our  mailing 
list  BCD  ELECTRO.  PO  Box  8301 19. 
Richardson  TX  75083  or  call  (214) 
343-1770.  8NB749 


HAM  RADIO  REPAIR,  all  makes,  mod- 
els. Experienced  reliable  service 
Robert  Hall  Electronics,  Sox  280363, 
San  Francisco.  CA  941 284)363-  (408) 
729-8200  BNB751 


WANTED:  Ham  Equipment  and  other 
property  The  Radio  Club  of  Junior 
High  School  22  NYC,  Inc.,  is  a  nonprof- 
it organization  granted  501(0(3) 
status  by  the  IRS,  incorporated  with 
the  goal  of  using  the  theme  of  ham 


radio  to  further  and  enhance  the  edu- 
cation of  young  people  nationwide. 
Your  property  donation  or  financial 
support  would  be  greatly  appreciated 
and  acknowledged  with  a  receipt  for 
your  tax  deductible  contribution.  Meet 
Joe  WB2JKJ ,  and  two  of  I  he  22  crew  at 
Ihe  Knoxville  TN  Hamfest  on  May  5, 
1969.  Made  possible  by  "The  Knoxville 
Honor  Roll/'  Please  write  us  at:  PO 
Box  1052,  New  York  NY  10002.  Round 
the  Clock  Hotlrne:  (516)  674-4072. 
Thank  you!  BNB762 


INDIVIDUAL  PHOTOFACT  FOLD- 
ERS, *1Q  to  #1400,  $4,00,  #1401  up, 
56.00.  Sam's  books,  $7.00.  Postpaid. 
Alten  Loeb.  414  Chestnut  Lane.  East 
Meadow  NY  1 1 554.  BNB766 


VHF  TO  MICROWAVE:  GaAsFETs. 
MMICs,  transistors,  etc.  SASE; 
WA31AC,  7148  Montague  St  . 
Philadelphia  PA  19135-  BNB771 


HAMLOG  COMPUTER  PROGRAM 
Full  features  17  modules.  Auto-logs, 
7-band  WAS/DXCC.  Apple  $19  95. 
IBM,  CP/M,  KAYPRO,  TANDY,  CR8 
$24.95.  73^KA1AWH,  PB  2015.  Pea- 
body  MA  01960.  BNB775 


WANTED:  Sunair  GCU  910A  or  GCU- 
935  Antenna  Coupler  Ray  Dunham, 
1030  Hillside  Ave.,  Pacific  Grove  CA 
93950.  BNB790 


ELECTRON  TUBES:  Alt  types  &  sizes, 

Transmitting  Receiving,  Mi- 
erg  wave  .  .  Large  inventory  ■  same 
day  shipping.  Ask  about  Our  3-5002 
special.  Daily  Electronics,  PO  Box 
5029  Compton.  CA  90224  800-346- 
6667.  BNB792 


R-390A  RECEIVER  PARTS:  Info 
SASE  CPRC-26  military  Manpack  Ra- 
dio, 6  meter  FM,  with  antenna,  crystal, 
handset:  $22.50r  $42.50/pair.  CPRC* 
26  Radio  only:  $9.50  Add  $4.50/piece 
shipping,  $9  maximum.  Baytronics, 
Box  591 ,  Sandusky  OH  44870. 

BNB798 


QSLs  &  RUBBER  STAMPS— TOP 
QUALITY!  States.  World  Maps,  USA. 
Key.  Shuttle,  Globe  QSLs  Report 
Form  Rubber  Stamps,  More!  Samples 
$1 .00  [Refundable  Wtth  Order)  Ebbert 
Graphics  D-7,  Sox  70t  Westervilte  OH 
43081.  BNB807 


SLEP  SPECIALS:  MILITARY  USM- 
207  SOLID  STATE  PORTABLE  0-500 
MHZ  FREQUENCY  COUNTER. 
EIGHT  DIGIT  READOUT.  HIGH  STA- 
BILITY OSCILLATOR.  LAB  QUALITY 
$185.00,  MILITARY  USM-117C  SOLID 
STATE  PORTABLE.  DC-5  MHZ  OS- 
CILLOSCOPE. IDEAL  FOR  BENCH 
WORK  OR  RTTY/MODULATION 
TESTING  $95.00,  HP606A  SIGNAL 
GENERATOR  50  KHZ  THRU  65  MHZ 
$295.00.  HP606E  SIGNAL  GENERA- 
TOR 10  MHZ  THRU  480  MHZ  $345.00. 
TS-403/U  MICROWAVE  SIGNAL 
GENERATOR  t.8  GHZ  THRU  4.2 
GHZ,  MIUSPEC  VERSION  HP616B 


$195.00,  TS-510AAJ  SIGNAL  GENER- 
ATOR  10  MHZ  THRU  420  MHZ,  MIU 
SPEC  VERSION  OF  HP608DS 19500. 
URM-25D  SIGNAL  GENERATOR  10 
KHZ  THRU  50  MH2  $14500,  ALL  LAB 
TESTED.  HAVE  QUANTITY,  SATIS- 
FACTION GUARANTEED,  VISA/MC 
OR  CHECK.  ADD  SHIPPING-  WRITE 
OR  PHONE  BILL  SLEP  {704)  524- 
7519,  SLEP  £LECTRONlCS  COMPA- 
NY, HIGHWAY  441 ,  OTTO  NC  28763. 

BNB816 

QUALITY  QSL  CARDS.  RUBBER 
STAMPS,  Envelopes  and  printed  let- 
terhead. Send  45c  postage  or  SASE  for 
samples  Large  selection  at  an r active 
prices.  Sandollar  Press.  P.O.  Box 
30726.  Santa  Barbara  CA  93130. 

BNBS12 

HUGE  K1 BV  DX  AWARDS  DIRECTO- 
RY, complete  rufes  fOf  over  1015  cer- 
tificates. 102  countries.  230  pages 
$15  50  postpaid.  Ted  Melinosky,  525 
Foster  Si..  South  Windsor  CT  06074- 
2936  BNB835 

INEXPENSIVE  IBM  PC  OR  C64 
VIDEO  DIGITIZER  Digitize  RS  170  TV 
video  (VCR  or  camera).  Capture  im- 
ages to  disk,  JBM  PC  OR  XT  4.77MHZ 
{requires  CGA) — $59,95  Commodore 
64128—  $39.95.  Disk  software,  docu- 
mentation ,  pretinned  and  drilled  PCB, 
Easily  assembled,  Uses  common,  low 
cost  pans.  Specify  computer.  See  73 
review  Oct  1988  page  10.  SASE  for 
information:  KINNEY  SOFTWARE. 
DEPT.  73V.  974  HODSDON  ROAD, 
POWNAL  ME  04069,  BNB839 


INEXPENSIVE  IBM  PC  OR  C64  SSTV 
PC  or  Commodore  64128—  $39  95f 
Receives  popular  SSTV  modes,  8  gray 
levels.  Commodore  transmits  B&W 
pictures,  Receive  only  with  IBM  (re- 
quires CGA)  Disk  software,  documen- 
tation, pretinned  and  drilled  PCB.  Uses 
common,  low  cost  parts.  Specify  com* 
puter  SASE  for  information,  KINNEY 
SOFTWARE,  DEPT.  73SSTV,  974 
HODSDON  ROAD,  POWNAL  ME 
04069.  BNB840 


HOME-BREW  PROJECTS  Lists  for 
SASE.  WB2EUF.  Box  708,  East  Hamp- 
ton NY  11937.  BNB845 


IS  MY  ATLAS  RADIO  STOLEN? 
N.Y,C,  supplier  of  "Atlas"  radios 
shipped  me  a  DD  6  Digital  display 
Doesn't  work.  If  It's  yours  and  you  can 
prove  it,  call  Don  203-274^8625  after  6 
PM,  BNB846 


DfGITAL  AUTOMATIC  DISPLAYS. 
Any  Radio  Be  specific.  GRAND  SYS* 
TEMS,  Dep'L  A,  PO  Box  3377,  Blaine 
WA9B230.  BNB856 


HAM  GOSPEL  TRACTS  Free,  SASE. 
N3FTTh  5133  Gramercy  Dr.,  Clifton 
Hts.  PA1901B.  BN8858 


100  OSL  CARDS  $6!  Shipped  post- 
paid. Free  samples.  Shell  Printing, 
KD9KW,  PO  Box  50Ar  flockton  IL 
61072.  BN8859 


HOSSTRADERS  flea  market  returns 
to  Deerfleld  NH  June  3  SASE  for  info. 
WA1IVB,  RFD  Box  57,  West  Baldwin 
ME  04091.  BNB864 


THE  NATIONAL  HAM  SHOPPER.  A 

monthly  buy.  sell,  trade  publication 
(starting  in  April)  Adds  are  quickly  an- 
swered and  published  for  fast  results 
$12/per  year,  $24>00fper  2  year  sub- 
scription rate.  Ad  rates  0.30/word  indi- 
viduals; 0.90/ word  commercial.  Send 
to  PO  Box  10736,  Elmwood  CT 
06110.  BNB865 


CURRY  COMMUNICATIONS  proudly 
introduces  a  complete  line  of  easy  lo 
build  kits  for  L.F.  and  1750  meter. 
Please  write  for  brochure.  Curry  Com- 
munications, BS2  North  Lima  Street, 
BurbankCA  91505,  BNB874 


HALLfCRAFTERS  SX-100  Mark  1-A. 
With  operating  and  service  instruc- 
tions. Outside  appearance— Excel- 
lent Works  well  and  lines  up  with 
WWV.  Needs  new  power  cord,  one  dial 
lamph  100KC  crystal  lube  and  the  sen- 
sitivity dial  won't  turn.  Will  accept  best 
offer.  Dave  Stanley  (502)  554-5886. 

BNB875 


RADIO  REPAIR,  Ham  Radios  repaired 
at  a  reasonable  rate  wilh  quality  work- 
manship Call  Rich  KA1CXM  (203) 
485-9910.  384  Clearview  Ave.,  Har- 
winton  CT  06791 .  BNB876 


MACINTOSH.  ATARI  XL/XE/ST,  & 

AMIGA  Amateur  Radio  software.  We 
have  several  public  domain  disks  avail- 
able for  trade  or  $4.00  each.  Send  busi- 
ness size  SASE  specifying  computer 
for  list.  Write  WA4EFH,  PO  Box  1646. 
Orange  Park  FL  32067- 1 646, 

BNB877 


WANTED;  All  types  of  Electron  Tubes, 
Call  toll  free  1  (800)421-9397  or  1  (612) 
429-9397.  C  &  N  Electronics,  Harold 
Bramstedtp  6104  Egg  Lake  Road. 
Hugo  MN  55038.  BNB878 


FOR  SALE;  Full  size  schematics- 
Complete  sets  for  Ranger  4R  3300— 
$20.00,  Ranger  AR  3500— $25.00.  LO. 
Advertising,  1405  Stevenson  Dr..  Suite 
3  No.  694.  Springfield  IL  62708. 

BNB679 


IBM  PC,  XT,  ATT  AND  COMPAT- 
IBLES. Transmitter  keyer  and  code 
practice  program.  Features:  keys  any 
transmitter,  menu  driven,  1000  charac- 
ter type  ahead  buffer,  22  pro- 
grammable messages,  1-100  wpm 
(plus  selectable  speed  modifications), 
selectable  practice  programs,  manual, 
and  much  more.  Nothing  Compares. 
100%  Moneyback  Guarantee  SI 9.95. 
Same  day  return  Lloyd  Wilson.  4464 
N  Lakewood  Dr.,  San  Bernardino  CA 
92407,  BNB880 


here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 

Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  Masterrw  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  *  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others.  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


*«*Dl8Dt 


Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 

TELEX:  -4932256  KENDECOM 
FAX;  £5083737304 


mil 


MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 
23  Elm  Park,  Groveland.  MA  01834(508)  372-3442 


2  meters  220  440 
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Others  May  Try  to  Imitate,  But 
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Morse  Code  -  Baudot  -  ASCII  -  AMTOR  -  Packet  -  Facsimile  -  Navte 

ml  Amateur  Net  Price  $3  ]  9.95 


It's  a  lesson  you  learn  very  early  in  life.  Many  can  be  good,  some  may  be  better,  but  only  one  can  be 
the  best.  The  PK-232  is  the  best  multi-mode  data  controller  you  can  buy. 


1  Versatility 


The  PK-232  should  be  listed  in  the 
amateur  radio  dictionary  under  the 
word  Versatile.  One  data  controller 
that  can  transmit  and  receive  in  six 
digital  modes,  and  can  be  used  with 
almost  every  computer  or  data  ter- 
minal. You  can  even  monitor  Navtex, 
the  new  marine  weather  and  naviga- 
tional system.  Don't  forget  two  radio 
ports  for  both  VHF  and  HE  and  a  no 
compromise  VHF/HF/CW  internal 
modem  with  an  eight  pole  bandpass 
filter  followed  by  a  limiter  dis- 
criminator with  automatic  threshold 
control. 

The  internal  decoding  program 
(SIAM11*0  feature  can  even  identify 
different  types  of  signals  for  you,  in- 
cluding some  simple  types  of  RTTY 
encryption.  The  only  software  your 
computer  needs  is  a  terminal  program. 


PC  Pakratt  Packet  TX/RX  Display 


Facsimile  Screen  Display 

2  Software  Support 

While  you  can  use  most  modem  or 
communications  programs  with  the 
PK-232,  AEA  has  two  very  special 
packages  available  exclusively  for  the 
PK-232...JPC  Pakratt  with  Fax  for 
IBM  PC  and  compatible  computers, 
and  Com  Pakratt  with  Fax  for  the 
Commodore  64  and  128. 

Each  package  includes  a  terminal 
program  with  split  screen  display, 
QSO  buffer,  disk  storage  of  received 
data,  and  printer  operation,  and  a 
second  program  for  transmis- 
sion/reception and  screen  display  of 
facsimile  signals.  The  IBM  programs 
arc  on  5  -  l/4,f  disk  and  the  Com- 
modore programs  are  plug-in  ROM 
cartridges* 


-  3  Proven  Winner 


No  matter  what  computer  or  ter- 
minal you  plan  to  use,  the  PK-232  is 
the  best  choice  for  a  multi-mode  data 
controller.  Over  20,000  amateurs 
around  the  world  have  on-air  tested 
the  PK-232  for  you,  They,  along  with 
most  major  U*S*  amateur  magazines, 
have  reviewed  the  PK-232  and  found 
it  to  be  a  good  value  and  excellent  ad- 
dition to  the  ham  station. 

No  other  multi-mode  controller  of- 
fers the  features  and  performance  of 
the  PK-232.  Don't  be  fooled  by  imita- 
tions. Ask  your  friends,  or  call  the 
local  amateur  radio  store.  We're  con- 
fident the  PK-232  reputation  will  con- 
vince you  that  it's  time  to  order  your 
very  own  PK-232. 

Call  an  authorized  AEA  dealer 
today  You  deserve  the  best  you  can 
buy,  you  deserve  the  PK-  232. 

Advanced  Electronic 
Applications,  Inc. 

RO.  BoxC-2160 
Lynnwood,WA  98036 

206-775^7373 


AEA 


Brings  you  the 
Breakthrough! 


CIRCLE  GS  ON  READER  SERVICE  CARD 


Number  2?  on  your  Feedback  card 


DEALER  DIRECTORY 


CALIFORNIA 


Bur hunk 

Now  HAM  stare  open  and  ready  to  make  a  DEAL. 
We  carry  all  lines,  ship  UPS,  and  are  open  Sunday. 
A-TECH  ELECTRON KS,  1033  Hollywood 
Way,  Burbunk  i  A  9 1505:  (N18)  845-9203, 


San  Diego 

Hard  to  find  parts,  surplus  electronics,  standard  line 
items  Hams.  hobbyist  v  industrial  professionals— 
from  mils  &  bolts  to  laser  diodes.  _.  Electronical  I  y 
speaking.  Gatewas's  got  it!  M-F  9-5:30  Sal.  9-5 
GATEWAY  ELECTRONICS.  9222  Chesapeake 
Dme,  San  Diego  CA  92123;  <6I9)  279-6802, 


COLORADO 


Denver 

Hard  to  find  pans,  surplus  elect ronics.  standard  line 
items.  Hams,  hobbyists,  industrial  professionals— 
from  nuts  &  bolls  to  laser  diodes...  Electronically 
speaking.  Gateways  em  it!  M-F  9-5:30  Sal.  9-5. 
GATEWAY  ELECTRONICS,  5115  N.  Federal 
Blvd.  #32,  Denver  CO  8022 1 ;  1303)  45S-5444. 

Eagle  wood 

Rocky  Mountain  Amateur/ Shortwave  Specialists- 
Ten  Tec.  Yaesu,  IRC  NRD,  Sony,  MFJ.  KLM.and 
othcrfmegear.  New  and  Used.  Visa/MC  Antennas, 
Books,  and  Discount  Prices,  too!  ALLIED  APPLI- 
ANCE &  RADIO,  4253  Smith  Broadwa>,  Engle- 
wood,  CO  80110;  Orders,  (SOS)  321-7305:  Info. 
1303)761-7305. 


DELAWARE 


New  Castle 

Factory  authorized  dealer!  Yaesu,  ICOM,  Ten-Tec, 
KDK.  Kenwood,  AEA,  Kant  ronics,  Santcc,  Full 
line  of  accessories.  No  sales  tax  in  Delaware,  One 
mile  off  I -95  DELAWARE  AMATEUR  SUP- 
PLY, 71  Meadow  Road,  New  Castle  DE  19720; 
C302J  328-7728. 


Preston 
Ross  WB7BYZ  has  the  largest  stock  of  amateur 
gear  in  the  Intemiountuin  West  and  ihe  best  prices. 
Call  me  for  all  your  ham  needs,  ROSS  DIS- 
TRIBUTING, 78  S.  State,  Preston  II)  83263; 
(208)  852-0830. 


KANSAS 


Wellington 
We  have  it!  ASTROS.  BUTTERNUT.  ENCOMM. 
HEATHKIT.  GORDON  WEST.  KANTROMCS. 
LASER  COMPUTERS,  MFJ,  RADIO  SHACK 
TEN  TEC.  VALOR  ANTENNAS  &  more.  Small 
town  service  uuh  discount  prices.  DANIH  v 
124  So.  Washington.  Wellington,  KS,  67152, 
43161 326-6314. 


MISSOURI 


St,  Louis 
Hard  to  find  pans,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals— 
from  mils  &  boli.s  to  taser  diodes...  kk-iiiitriicully 
speaking.  Gateway's  got  it!  M-F  9-5:30  Sat.  9-5. 
GATEWAY  ELECTRONICS,  8123  Page  Blvd., 
St.  Louis  MO  A3 130;  1314)427^-6116, 


NEW  HAMPSHIRE 


Dern- 
Serving  the  ham  community  with  new  and  used 
equipment  Wc  stock  and  service  most  major  line^ 
AEA,  Asiron,  B&W,  Cushcrafu  Encomm,  Hy- 
Gain,  Hustler.  ICOM,  Kenwood,  KLM.  Larsen, 
M trace  +  MosIcyl  books,  rotors,  cable  and  connec- 
tors. Business  hours  Mon.-SaL  10—5*  Thursday 
10-7.  Closed  Sun, /Holidays.  RIVENDELL 
ELECTRONICS,  8  Londonderry  Road,  Derry 
NH  03038;  {603)434-5371. 


NEW  JERSEY 


l.uidhurst 
A  full  service  Ham  Radio  Store!  Discount  sates 
and  service  on  mosi  major  brands .  Monday  io  Friday 
10:00am  to  7:00pm,  Saturday  9:00am  to  3:00pm 
to  mile  south  oi  Ri_3.  ABARIS  SYSTEMS, 
227  Stuyvesant  Avenue,  Lyndhursl  NJ  07071; 
4281)939-0015. 

Park  Ridge 

Bergen  County's  oldest  and  only  SWL/Arnateur 
dealer.  Specializing  in  HF  receiving  systems,  anten- 
nas. ham/SWL  accessories,  books,  Kenwood,  JRC, 
Yaesu.  Icom.  I  mile  from  Garden  State  Parkway 
lixit  172.  Tu-Fri  10-5;  Sat  10-3.  GILFER 
SHORTWAVE,  52  Park  Avenue,  Park  Ridge,  N  j 
07656:<20l)39l~7Ktf7. 


NEW  YORK 


Jamestown 
Western  New  York's  finest  amateur  radio  dealer 
featuring  ICOM-Larseu-AEA-Hamtromcs-As- 
tron.  New  and  used  gear.  VHF  COMMUNICA- 
TIONS, 915  North  Main  St,,  Jamestown  NY 
14701,  (716)  664-6345. 

Manhattan 

Manhattan's  lare.t*si  and  only  ham  and  two-way 
Radio  Store,  Featuring  MOTOROLA,  lCOMt 
KENWOOD,  YAESU.  AEA.  SONY.  UNIDEN, 
etc.  Full  stock  n I'  radios  and  accessories.  Open  7  days 
M-F.  9-6:30  pm:  Sal  &  Sun.  10-5  pm.  We  ship 
worldwide  BARRY  ELECTRONICS,  512 
Broadway,  New  York  NY  10012;  (212)  925-7000. 
FAX  (212)  925-7001. 


NORTH  CAROLINA 


Greensboro 

9a.m.  to  7p.m.  Closed  Monday.  ICOM  our  special- 
ty-Sales &  Service,  F&M  ELECTRONICS,  3520 
Rockingham  Koad.  Greensboro  NC  27407;  (919) 
299-3437, 


Columbus 

Central  Ohio's  full-line  authorized  dealer  for 
Kenwood,  ICOM.  Yaesu,  Ten-Tec.  Info-Tech, 
Japan  Radio,  AEA,  Cushcraft,  Hustler,  and  But- 
ternut, New  and  used  equipment  on  display  and 
operational  in  our  4000  sq,fi.  store.  Large  SWL 
department,  loo.  UNIVERSAL  AMATEUR 
RADIO,  1280  Aida  Drive,  Revnoldshurg  (Colum- 
bus) OH  4306ft;  (614)  866-4267. 


PENNSYLVANIA 


Trevose 
Authorized  factory  sales  and  service.  KENWOOD. 
ICOM,  YAESU.  featuring  AMERITRON,  B&W. 
MFJ.  HYGAIN,  KLM,  CUSHCRAFT.  HUS- 
TLER. KANTRONICS,  AEA.  VIBROPLEX, 
HE1L,  CALLBOOK,  ARRL  Publications,  and 
much  more.  HAMTRONICS,  INC..  4033 
Brownsville  Road.  Trevose  PA  19047:  (215)  357- 
1400.  FAX  4215}  355-8953.  Sales  Order  1-800- 
426-2820. 


TEXAS 


Dallas 

In  Dallas  since  i960.  We  feature  Kenwood, 
ICOM,  Yaesu*  AEA,  Butternut.  Rohnf  amateur 
publications,  and  a  full  line  of  accessories.  Factory 
authorized  Kenw<Kxl  Service  Center.  ELECTRON- 
IC CENTER,  INC.,  2S09  Ross  Ave.*  Dallas  TX 
75201:1 214)  969-1936. 

Houston 

Hard  to  find  pans,  surplus  electronics,  standard  line 
items  Hams,  hobbyists,  industrial  professionals— 
from  nuts  &  bolls  to  laser  diodes  ...Electronically 
speaking.  Gateway's  got  it!  M-F  9-5:30 
Sal.  9-5  GATEWAY  ELECTRONICS,  9B90 
VVestpark  Drive,  Houston  TX  77063;  (713) 
978-6575, 

Southwest  Houston 

Full  line  of  Equipment  and  Accessories,  in- 
house  service,  Texas  #1  Ten  Tec  Dealer! 
MISSION  COMMUNICATIONS,  11903 
Alief-Clodine,  Suite  500,  Houston  TX  77082: 
(713)  879-7764. 


DEALERS 

Your  company  name  and  message  can  contain  up  to  25  words  for  as  little  us  $300  yearly 
(prepaid)*  or  $175  for  six  months  (prepaid).  No  mention  of  mail-order  business  permitted. 
Directory  text  and  payment  must  reach  us  60  days  in  advance  of  publication.  For  example, 
advertising  for  the  April  T89  issue  must  be  in  our  hands  by  February  1st,  Mail  to  73  Amateur 
Radio,  Rebecca  Nicmela,  Box  278,  Forest  Road,  Hancock,  NH  03449. 
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Continued  from  page  IS 

There  should  be  eight  holes  per  leg,  totaling 
64  holes.  These  holes  will  help  you  to  attach 
the  screen  wire  to  the  spokes  with  pop-rivets. 

Cut  eight  pie-shaped  pieces  of  screen  wire 
so  that  they  overlap  each  section  of  the  dish 
by  at  least  three  inches.  Then  attach  the  metal 
screen  wire  to  the  spokes  with  Vi-inch  pop- 
rivets.  If  you've  never  used  pop-rivets,  don't 
be  afraid;  they're  cheap  and  easy  to  use.  It's 
a  good  idea  to  place  a  smail  CAD  washer 
under  each  rivet  to  increase  the  holding  area. 
Start  by  securing  the  edges  of  two  screen 
pieces  to  the  first  spoke  in  an  "overlapping 
leaf  technique  (son  of  like  placing  two 
pieces  of  a  pie  next  to  each  other).  Then, 
moving  one  section  to  the  right,  secure  the 
previous  screen  section  and  the  next  to  the 
second  spoke.  Repeat  the  process  until  all 
eight  sections  are  attached. 

There  will  he  some  leftover  screen  hanging 
over  the  perimeter.  Fold  this  over  the  16 
gauge  wire  and  then  cover  it  with  eight  pieces 
of  very  thin  sheet  aluminum  angle  stock  (sold 
at  hardware  stores  for  covering  sheetrock 
when  it  is  joined  together  in  outside  corners). 
This  thin  right  angle  stock  comes  in  8-foot 
sections  and  sells  For  under  one  dollar. 


'Tor  OSCAR-13  work 

you  will  need  right-hand 

circular  pola  riza  tion 

(RHCP). " 

The  Feed 

The  best  parabolic  reflector  in  the  world 
would  be  useless  if  it  weren't  fed  prop- 
erly. The  feed  I  chose  boils  down  to  a  big 
coax-to- waveguide  adapter  (see  Figure  4). 
The  waveguide  consists  of  two  7-inch  di- 
ameter cans  that  I  found  in  a  craft  shop.  (I 
think  they  were  originally  meant  to  hold 
flour.)  I  used  a  can  opener  to  remove  the 
bottom  of  one  can,  and  then  soldered  the  two 
cans  together  to  produce  one  big  can.  Next,  at 
the  correct  point  from  the  rear  wall,  I  sol- 
dered two  N-type  panel  connectors  to  the 
outside  of  the  can,  90  degrees  apart.  Then  I 
attached  a  small  one-inch  long  piece  of  XA- 
inch  l.D.  brass  hobby  tubing  to  the  center 
conductor  of  each  connector,  and  slid  a  1 ,5- 
inch  piece  of  the  next  size  up  brass  hobby 
tubing  over  the  former  piece  to  allow  tuning. 
1  tuned  each  feed  individual iy  with  a  Bird 
wattmeter  to  get  a  1:1  SWR.  Once  you  have 
determined  the  correct  length,  you  can  solder 
the  outer  tube  into  place.  I  was  amazed  at  how 
easy  it  was  to  tune  the  antenna,  and  how 
broadbanded  it  was. 

If  you  don't  want  to  use  this  method,  you 
could  solder  a  single  piece  of  large  diameter 
copper  wire  to  the  N  connector t  and  prune  it 
to  the  correct  length  for  best  SWR.  This 
should  work  acceptably,  at  the  expense  of 
some  bandwidth. 

For  OSCAR-13  work  you  will  need  right- 
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Figure  4.  Coox-to-waveguide  adapter. 
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Figure  5.  Power  divider. 


hand  circular  polarization  (RHCP),  so  make 
two  feeds  into  the  same  waveguide.  If 
you  feed  one  probe  90  degrees  out  of  phase 
to  ihe  other,  you  will  generate  circular 
polarization.  When  a  signal  from  the  feed 
antenna  hits  the  parabolic  surface,  the  polar- 
ization will  be  reversed.  So,  in  order  to  gen- 
erate RHCP,  you  must  first  produce  LHCP. 
The  power  divider  shown  in  Figure  5  will 
accomplish  this.  This  power  divider  is  noth- 
ing more  than  a  lk  wavelength  piece  of  35. 7Q 
coax  that  transforms  5GO  down  to  25fi.  You 
want  25Q  because  that  is  what  results  when 
the  two  5 OD  feed  antennas  are  hooked  up  in 
parallel.  Add  an  extra  V*  wavelength  of  50Q 
fecdlineto  the  left-most  feed  (as  looking  from 
the  backside  of  the  can)  to  produce  LHCP.  Be 
sure  and  take  into  account  the  velocity  factor 
of  the  cable  when  measuring  this. 

Mounting  The  Feed  Horn 

Attach  the  feed  horn  to  a  two  foot  piece  of 
wood  2x2,  which  is  in  turn  bolted  to  a  one 
foot  piece  of  Vs-inch  O.D.  pipe  (Figure  5), 
Offset  this  whole  arrangement  from  the  cen- 
ter 3.5  inches  by  using  right  angle  pipe  joints. 
The  feed  horn  should  end  up  directly  over  the 
center  of  the  dish  and  two  feet  above  the 
surface  (corresponding  to  a  0.4  F/D).  Use 
wood  to  minimize  the  interaction  of  the  feed 
antenna  with  the  mounting  hardware. 


Installation 

The  Mnch  floor  flange  on  the  backside  of 
the  dish  is  placed  there  to  accommodate  a 
piece  of  one-inch  pipe,  The  length  of  this  pipe 

will  depend  on  how  you  want  to  mount  your 
antenna  and  how  much  you  need  to  counter- 
balance it,  Each  installation  will  be  different, 
so  good  luck! 

Test  and  Results 

As  of  yet,  I  have  not  permanently  mounted 
the  antenna  next  to  the  other  OSCAR  anten- 
nas. I've  only  manually  pointed  it  "Field 
Day"  style.  I  think  that  I'm  going  to  have  to 
get  a  bigger  elevation  rotor.  With  10  Watts  to 
the  antenna  I  can  consistently  hear  my  own 
signal  close  to  the  beacon  in  strength,  and 
on-the-air  reports  from  others  are  favorable. 

This  ankle  was  written  to  show  how  I  built 
this  antenna  cheaply  with  the  materials  at 
hand.  I'm  sure  that  I  could  have  done  things 
differently  as  I  know  you  may  choose  to  do, 
depending  on  the  availability  of  materials  in 
your  area.  Be  innovative  and  use  construction 
materials  that  are  probably  all  around  you 
now. 

My  thanks  to  K5SXK  who  patiently  ex- 
plained antenna  theory  to  me  and  answered 
questions  whose  answers  I  should  already 
know.  See  you  on  the  satellites! 
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Letters 


Number  28  on  ymir  Feedback  card 


Packet  Racket 

An  electronic  plague  has  de- 
scended upon  amateur  radio. 
Long-standing  nets  and  discus- 
sion groups  have  been  pushed 
out  of  existence  by  Ihe  agonizing, 
screeching  tide  of  packet  racket. 
Large  numbers  of  those  who 
might  well  be  the  majority  in  our 
hobby  now  find  it  impossible  to 
monitor  their  favorite  frequency 
because  a  packet  station  has 
plopped  down  on  it  or  near  tt.  Who 
can  stand  thai  piercing  sound  that 
has  been  likened  to  fingernails  on 
a  blackboard? 

A  typical  example  is  found 
when  monitoring  144 .9  MHz.  This 
frequency  has  been  used  for  fast- 
scan  TV  liaison  for  over  thirty 
years.  It  is  important  for  signal  re- 
ports, homing-in  antennas,  and 
guiding  transmitter/modulator  ad- 
juslments.  An  S-9  packet  signal 
on  144.905,  while  not  even  mov- 
ing  the  meter  on  adjacent  chan- 
nels, breaks  through  and  can  be 


From  the  Hamshack 

heard  10  kHz  up  and  down.  The 
worst  part  is  that  the  RF  burst  lasts 
longer  and  blocks  all  but  the 
strongest  voice  signals  on  144S. 

When  packet  was  first  an- 
nounced, it  was  described  as  the 
ultimate  in  space  age  technology. 
Economy  in  use  of  the  spectrum 
was  the  keynote  in  this  discussion 
due  to  its  inherent  speed  and  ac- 
curacy. This  allows  a  large  num- 
ber of  operators  to  be  serviced 
by  one  system.  What  it  really 
amounted  to  in  many  cases  was  a 
new  justification  for  having  spent 
hundreds  of  dollars  on  a  computer 
that  started  gathering  dust  after 
the  novelty  had  worn  off.  Although 
most  hams  can  talk  well,  and 
many  can  even  chew  gum  at  the 
same  time,  this  great  store  of 
wit  and  wisdom  had  to  be  digi- 
tized, dehumanized,  and  stored 
in  libraries  called  bulletin  boards. 
I  guess  it  goes  along  with  the 
inability  to  listen  and  write. 

In  any  case,  the  basic  pleasures 
of  amateur  radio — hearing  a  voice 


from  afar,  sensing  its  emotions,  its 
unique  sounds,  are  being  bit- 
tered.  It  is  bad  enough  to  lose  fre- 
quencies to  commercial  interests, 
but  it  is  much  worse  to  have  them 
rendered  unlistenable  by  your 
own  group.  This  could  be  the  final 
assault  in  which  amateur  radio, 
like  all  the  great  empires,  falls 
from  within. 

John  Shelley  W At  1AO 
N.GranbyCT  06060 


Johny  it's  clear  to  me  you  haven't 
bothered  to  realty  check  out  what 
packet's  aft  about.  First,  the  pack- 
et invasion  on  2m  is  really  5-7 
packet  channels,  taking  up  100 
kHz  of  band  space — 2.5  percent  of 
amateur  allocation  on  that  band. 
You'll  find  the  same  modest  sub- 
band  for  packet  on  the  HF 
bands— there  are  again  5-7  chan- 
nels on  20m,  for  example,  that 
take  up  around  15  kHz  of  the 
band— about  4%  of  our  allocation 
on  20m,  This  hardly  constitutes  an 
"assault. " 

A  single  AM  voice  signal — the 
voice  mode  with  the  minimum 
bandwidth  where  you  can  really 
sense  the  richness  of  nuance  and 
emotion  in  another  opfs  voice — 


ow  receive  or 
leave  messages 
with  other  local  hams 
using  the  16K  Bulletin 
Board  featured  on  the 
smallest  TNC  available  - 
the  Heath®  HK-21 
Pocket  Packet. 

The  BBS  operates 
under  your  call  with 
simple  commands 
like  Send  or  Write  a 
message,  Kill  a  message 
and  read  the  File 
messages  currently  on 
[he  system  And  the 
HK-21  Pocket  Packet  is 
fully  TNC-2  compatible. 

Hookup  is  easy. 
Plug  in  supplied  cables 
instantly  to  most 


HT's.  or  wire  a  separate 
cable  into  your  mobile 
or  base  VHF  or  UH I 
rig.  Connect  your 


Get  your 
message 


across... 

even  when 

no  one  is 

listening. 


computer  via  RS-232 
and  you're  ready  to  call 
a  fast -growing  number 
( )l  packet  hams. 

The  HK-21  Pocket 
Packet  requires  only  a 
single  12  VDC@ 40mA 
power  source  or  as 
little  as  29mA  from  an 
optional  HKA-21-1. 
internally  mounted  -t.H 
Vo!t,120*niAhTNlCAD 
battery. 

The  Heath®  HK- 
21  Pocket  Packet - 


$219 


QC    ( Amateur 


He  I  price) 

To  order,  call 
I-8OO-253  0570 

For  information  on 
Heath's  complete 
line  of  amateur  radio 
products  call 
1  800  44  HEATH 
for  your  IK  EH 
Heathktt*  catalog. 


"  m 


nn 


ubsidtar)  ul  7a 
Electronics  *  Ictfporai 
C1989,  Heaih  Company 


Best  to  start  with. 
Best  to  stay  with. 

Heath  Company 

Benton  Harbor,  Ml  49022 


takes  up  half  the  total  packet  sub- 
band  on  20ml 

Packet  is  indeed  a  frequency 
economical  mode— and  it  rose  in 
pan  out  of  a  desperate  need  to 
economize  band  space.  Most 
bands— in  HF  especially— are 
now  jammed  with  activity,  most  of 
which  is  still  voice  and  CW.  The 
basic  pleasures  of  amateur  radio 
about  which  you  speak— the  voic- 
es from  afar,  the  emotions,  the 
sounds — are  more  and  more  our 
agonies;  the  voices  of  weary  DX 
stations  dealing  with  obnoxious 
pite-ups,  exasperation,  and  con- 
stant mutual  ORM.  A  dear  voice 
channel  on  20m  nowadays  is  truly 
unique! 

One  of  the  things  that  made  am- 
ateur radio  a  great  empire  was 
that  hams  were  at  one  time  on  the 
leading  edge  of  radio  communica- 
tions development  We  embraced 
new  modes  such  as  FM  and  SS8 
when  they  came  along,  Who  then 
balked  about  the  monotonal  quali- 
ty of  SS8  as  compared  to  AM?— 
the  important  thing  was  that  it  al- 
lowed a  greater  range  and  cut 
signal  bandwidth  in  half  I 

The  introduction  of  new  modes 
to  amateur  radio,  and  the  low-cost 
R&D  performed  on  them  by  thou- 
sands of  hams,  is  a  blessing.  This 
is  a  continuing  justification  of  our 
existence  to  the  government. 
Packet,  too.  does  an  unparalleled 
job  with  another  one  of  our  raisons 
d'etre— traffic  handling,  Whatoth* 
er  mode  do  you  know  that  can 
handle  traffic,  error- free  and 
unattended,  at  many  times  the 
rate  of  CW,  or  even  voice?  Visit  a 
VHF  packeteer's  shack  some 
time  fate  at  night  and  watch  the 
stream  of  automatically  routed 
NTS  traffic  scrolling  across  the 
monitor — keeping  a  band  active 
that  is  often  times  nearly  dead  in 
the  late  hours. 

If  amateur  radio  falls  from  with- 
in, a  targe  part  will  be  from  our 
overriding  nostalgia  preventing  us 
from  learning  new  modes. 

. .  .  *  NS1B 

Sorry,  Wayne 

Sorry  to  inform  you  I  have  up- 
graded to  Tech  and  have  been 
working  on  teaching  anew  Novice 
who  is  almost  ready  for  ihe  test. 
So  you  don't  get  to  rip  up  my  li- 
cense for  failure  to  upgrade  my- 
self and  promote  amateur  radio  to 
others! 

If  every  ham  woutd  work  with 
one  student  each  year,  we  could 
avoid  discouraging  people, 

Keith  Martin 
Lewiston  WE  04240 
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Xing,  contests,  pile- 
upsf  traffic  handling. 
When  vou  need  to  command 
attention,  vou  will  with  the 
SB-1000  linear  Amplifier  from 
Heath,  And  you'll  do  it  for  a  cost 
that  no  one  else  can  match. 

From  our  recent  DX-pedition 
to  Taiwan,  operators  easily 
controlled  pileups  with  the 
SB- 1000  and  nothing  more  than 
a  dipole  antenna  This  means 
that  when  conditions  are  tough, 
you  know  you  can  depend  on 
your  SB- 1000  to  lift  your  signal 
above  the  rest.  Whether 
you're  using  a  dipole  or 
stacked  monoband  beams. 

Proven  output  power 

We  don't  play  g^mes  by 
using  old  rating  methods  to 
make  you  pay  for  input 
power  you  don't  get  at  the 
antenna.  What  you  do  get  is 
1000  watt  output  of  peak 


te 


^y  ^ 


Heathkit 

SB-1000    LINEAR  AMPLIFIER 


LTIMETER 


envelope  power  on  SSB  and  850 
watts  on  CW.  Even  500  watt 
output  on  RTTY 

On  the  chance  that  someone 
might  doubt  our  claims,  at 
hamfests  we  demonstrate  that 
with  only  80  to  100  watts  of 
drive,  our  SB-1000  develops 
more  output  than  even  the 
world-famous  Heath  SB- 2 20! 

I  designed  tor  today,  the 
SB-1000  offers  quiet,  compact 
tabletop  operation  at  rated 
output.  That's  only  17dB  (or 
about  ¥$  of  an  S-unit)  below 


for  less  than 

80  cents 

a  watt 


the  maximum  legal  power 
limit. 

"I  built  it  myself!" 

Because  you  build  the 
Heathkit  SB-1000  Linear 
Amplifier  yourself,  you  not  only 
enjoy  cost  savings,  you  have  the 
unique  opportunity  of  knowing 
your  equipment  inside  and  out. 

A  top  quality  amplifier,  cost 
savings,  bragging  rights,  plus 
industry-recognized  Heathkit 
manuals  and  technical  assist- 
ance from  our  licensed  ham 
consultants,  should  you  ever 
need  it.  An  offer  that's  hard 
to  pass  up. 

See  the  SB-1000  and  our 
complete  line  of  amateur 
radio  products  in  the  Spring 
I  leathkit  Catalog.  Call  today 
for  your  free  copy. 

1-800-44-HEATH 

(I-8(X)-444-3284) 


LQM 


iW'-rf, 


Best  to  start  with. 
Best  to  stay  with. 

^— 

Heath  Company 

Benton  Harbor,  Michigan  49022 


See  us  at  the 


,e 


Dayton  Hamvention; 
April  28-30, 


tf 


61909.  Heath  <  i»mpany 
Heathkit  is  a  registered 

trademark  of  Heath  *  ompan> 
A  subsidiary  uf  Zenith 
Eke  ironies  Corporation 
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Number  29  on  your 


card 


INTERNATIONAL 


edited  by  C.C.C. 


Notes  from  FN42 

The  feature  item  this  month  is 
the  finalized  73  [Best  Regards] 
International  Universal  Permit 
Application,  printed  on  a  sepa- 
rate page,  it  isn't  really  finalized, 
of  course— it  never  can  be  that, 
but  so  long  as  Hambassadors 
keep  us  posted  on  changes  of  re- 
quirements in  their  countries,  we 
can  keep  it  reasonably  up  to  date. 
fn  its  present  form  it  has  now  been 
officially  accepted  by  the  authori- 
ties of  The  Republic  of  South 
Africa  (see  under  "Roundup/ 
below). 

And  speaking  of  Hambas- 
sadors: They  come  and  they  go, 
and  in  recent  months  more  Ham- 
hassadors have  been  going  than 
coming.  How  long  can  "73  Inter* 
national"  do  its  job  without  wide 
coverage  of  the  ham  world? 

What  IS  that  job?  Broadly 
speaking,  we  see  it  as  keeping 
strong  and  bold  the  S  in  Amateur 
Service.  One  of  the  major  condi- 
tions of  receiving  a  ham  license 
is  the  obligation  piaced  upon  li- 
cense-holders to  be  of  Service 
to  their  nations  and,  since  radio 
waves  have  no  national  bound- 
aries, this  realty  means  service  to 
the  ham  world. 

We  of  the  editormf  staff  who  alt 
together  make  up  the  fictional  edi- 
tor of  this  column,  Chauncey 
Charles  Cuthbraith  (the  all-CCC- 
ing  C,C.C.)t  view  our  job  to  be  of 
Service  to  you.  Like  working  for  a 
universal  permit  application  form. 
For  you l  But  this,  and  by  far  most 
of  the  information  brought  you 
here  each  month,  wo  utd  never  ap- 
pear on  these  pages  without  Ham- 
hassadors. 

We  hope  the  change  in  policy 
had  nothing  to  do  with  the  drop-off 


(cash  payments  of  $40  for  each  of 
four  long  reports  a  year  have  been 
replaced  with  a  first-class  airmail 
subscription  to  the  magazine  for 
three  brief  reports  each  year). 
There  was  no  way  we  could  ex- 
pand our  world  coverage  from  the 
initial  38  countries  to  the  current 
more  than  75  and  continue  under 
the  old  policy.  Work  out  for  your- 
self the  increased  cost  to  us  of  up 
to  225  reports  per  year,  many  of 
which,  with  a  maximum  of  four 
pages  to  use,  we  would  have  had 
to  cut  in  length  or  not  used  at  all! 

And  the  75-country  coverage  is 
being  reduced  to  only  theory  right 
now,  It  has  been  too  long  since  we 
have  heard  from  some  countries, 
and  it  hurts  a  little  that  this  in- 
cludes some  with  Hambassadors 
whose  subscriptions  continue  and 
will  continue  through  1989.  .  .  If 
you  have  to  resign,  OK  we  know 
how  situations  can  change  for 
anyone.  But  please  let  us  know  so 
we  can  recruit  your  replacement. 
Remember:  Hambassadors  are 
providing  Service  to  each  other 
and  the  world,  and  "73  Interna- 
tionalf  provides  the  space  for  you. 

(We  hope  all  subscription  prob- 
lems were  solved  by  late  last 
year — we  fired  the  company  that 
had  hashed  up  addresses  badly. 
As  an  example:  one  overseas  ad- 
dress had  been  computer-man- 
gled into  a  name,  a  street  ad- 
dress, and  a  nation.  We  DO  think 
our  Hambassadors  are  notable, 
but  an  address  without  mention- 
ing the  name  of  a  city  fs  asking  too 
much  of  a  postal  system!) 

Hambassador  or  not,  let  us 
know  of  changes  needed  for  the 
universal  permit  application  form 
to  make  it  acceptable  in  your 
country,  Hambassadors,  please 


submit  the  form  printed  in  this  is- 
sue for  an  official  approval  by  your 
country's  authorities. 

The  kind  of  wording  used  by  the 
government  of  South  Africa  (see 
box)  should  be  satisfactory. 

And  now  the  calendar  for  May: 
On  the  1st  it  is  May  Day  (Fete  du 
travail.  Tag  der  Arbeit  etc.)  for 
China,  France,  Gennany,  and  the 
USSR  (National  Labor  Day  is  on 
the  22nd  for  Jamaica):  2— King's 
Birthday,  Lesotho;  3— Constitu- 
tion Day,  Japan  (1 7th  for  Norway): 
5 — Bataan  Day,  Philippines;  7— 
National  Day,  Chad  (Cameroon 
on  the  20th,  Tanzania  on  the 
2$th);  8— Victory  Day.  France: 
Queen's  Birthday,  Australia;  9— 
Liberation  Day,  Czechoslovakia: 
Independence  Dayt  Israel 
(Paraguay  on  the  t4thr  Jordan  on 
the  25th);  14— Mother's  Day  (Mut- 
tertag,  Dia  de  fas  Madre,  Fete  des 
Meres)  USA,  Germany, 
Guatemala  (on  the  28th  for  the 
Central  African  Republic);  Unifi- 
cation Day,  Liberia:  Joan  of  Arc 
Day,  France;  15— Victoria  Day, 
Canada;  IB— Discovery  Day, 
Cayman  Islands;  IB — Prayer  Day, 
Denmark;  20— Navy  Day,  Chile; 
22— National  Heroes  Day,  Sri 
Lanka;  Spring  Bank  Holiday, 
Great  Britain;  24— Bermuda  Day, 
Bermuda;  25 — Revolution  Day, 
Argentina;  29— Memorial  Day, 
USA;  31— National  Holiday, 
South  Africa. 

Roundup 

Australia.  K.D.  {Ken)  Gott 
VK3AJU  writes:  "My  delay  in  an- 
swering  [your  letter  asking  \f  I  had 
notified  the  WiA  of  my  volunteer- 
ing to  be  the  Australian  Hambas- 
sador] was  due  to  my  vacation  on 
Enth  Island,  an  unpopulated  spot 
in  Bass  Strait,  147*  20  6.  39 *  30 
S,  where  the  fishing  is  great  and 
the  abaJone  and  lobsters  are  free. 
(However,  the  DX  is  not  so  great.) 
The  VK  news  should  start  to  buzz 
around  a  tot  faster.  ,   the  WIA  of- 


fice holds  files  of  73  which  I  have 
already  consulted.  So  before  long 
you  may  expect  some  dispatches 
from  me .  . '  [We  look  forward  to 
them— and  a  picture  of  your 
please.  (Any  Hambassador  who 
has  not  yet  sent  us  a  picture: 
please  sendf—CCC) 

Korea.  Byong-Joo  Cfto  HL5AP/ 
HL88AP  sends  Christmas  and 
New  Year's  greetings: 

He  promises  reports  in  1989  when 
construction  of  "our  new  home 
and  offices'*  is  finished  and  he 
has  "set  up  a  new  antenna  tower 
and  beam/'  He  also  sends  his  and 
the  KARL  Olympics  stations* 
(HL88AP  and  6K88BYC)  QSL 
cards. 

Netherlands.  Radio  Nether- 
lands program  information  is 
available  electronically.  Dial  your 
international  access  code,  then 
(31)  35  45395  for  the  IBM  host 
computer,  which  will  work  at  300/ 
12O0Y24Q0  baud  It  uses  the  stan- 
dard 8-N-1  (eight  data  bits,  no 
parity,  one  stop  bit)  format  and 
both  CCITT  and  BELL  tones.  Al- 
ternative methods:  In  the  USA: 
ANARC  (Association  of  North 
American  Radio  Clubs)  bulletin 
board  in  Peoria  IL,  (309)  688- 
0604.  or  the  Pinelands  board 
(Tom  Sund strom)  in  Vincentown 
NJ>  (609)  859-1910;  both  use 
BELL  tones  and  the  same  format 
and  baud  rates  as  above.  If  you 
run  a  B8  and  want  an  electronic 
feed  of  Radio  Netherlands  news, 
get  in  touch. 

Republic  of  South  Africa.  Our 
Hambassador  Peter  Strauss 
ZS6ET  sends  us  the  first  official 
approval  of  the  73  International 
Universal  Permit  Application.  A 
photocopy  of  the  body  o!  the  letter 
from  the  Telekomrnunckasie 
Afdeling  (Telecommunications  Di- 
vision) of  the  Poskantoor  (Post  Of- 
fice)— see  box— makes  it  official 
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24 tb  Saoitl    Olympics  Games.  Commenvme 


PUS AN. 


KOREA. 


HL88AP 


P.O.    Box  4, 
rtaewndacH   Pusan, 
6t2-6(lD.    Karen, 


OP 


Byang-  joti    Cho 


ConhrnnrtH     QSO 


Month 


Sept 
Oct 


Day 


Year 


1988 


trrc  kst 


Mh* 


Your  RST 


Mode 


s-r^os 


III! 


**tis.      Antenna:    Mult*     Band    DipoJe  Am 

HLJftAP   m   the    commemorating    the  l^\h   Seoul  Olymim   uames,  HLfiAP 
is  operator  of    HLHHAP   rjm  ing  Sept   I,    to   Oct  !i,    |9fl8. 
Servsi  under  the  volunteer  of   radio  communication!  for  Seoul  Olympics 
Regatta  i  Pusan   Yacht  ing   Regatta)  as  chief  volunteer. 
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Council  lor    D  Slegel 

South  African  Radio  League 

Headquarters 
PO    Box    1911 
CAPt     TDWN 
800O 


Dear   Mr   Slegel 


RECIPROCAL    AW    GUEST    AMATEUR   RADIO   LICENCES 


mWi  reference  to  your   letter  of  16  November  1988  with 
t. rit .  !i)!.urt    1   wish   to    inforw  you   that    the   proposed    form   by 
Kctga/ine  of   the   USA   appears   to  embody   all    the   details 
normally    required.      Consequently   we  would   have  no   objection 
to  an  overseas   visitor   submitting  such  a   form   when  applying 
foj   one  of   the  above-mentioned    licences. 


?; 


Vuurs   faithfully 


TtiSlKASHk   GENERAL 


as  of  December  20,  1988  for  use 
by  any  ham  planning  a  visit  to 
South  Africa, 

Sweden.  1 988  marked  the  50th 
anniversary  for  Radio  Sweden 
and  the  40th  for  Sweden  Gaffing 
DXers  which  published  its  2000th 
issue.  On  December  5th  the  new 
language,  Estonian,  was  added. 
(From  Bulletin  #2023,  12/27/88.) 


CYPRUS 

Aris  Kaponides  584JE 
PO  Box  1723 

Limassof 
Cyprus 

News  From  Cyprus.  HF  radio 
amateur  activity  in  Cyprus  seems 
to  be  stabilized.  About  a  dozen 
amateurs  come  regularly  on  the 
air  on  the  HF  bands,  mostly  on 
phone.  Two  or  three  are  regulars 
on  CW,  with  Loris  584FN  leading 
the  group.  Very  timidly,  the  first 
packeteers  on  HF  have  made 
known  their  presence  in  this  new 
and  exerting  mode.  OM  Costis 
5B4TX  is  pioneering,  and  5B4FN, 
Akis  5B40A,  and  George 
5B4MDD,  in  the  Nicosia  area,  are 
starting  to  be  active.  Nicos  5B4CV 
in  the  Limassol  area  is  warming 
up  his  soldering  iron  to  homebrew 
the  necessary  packet  TNC  and  in^ 
terface. 

From  the  ZC4-side,  I  can  copy 
only  the  Akrotiri  and  Epikopi  base 
areas,  and  as  far  as  I  know  from 
the  old  ZC4s,  Alan  ZC4AB  is  spe- 
cially active  on  10  meters.  Bill 
ZC4WK  will  be  a  new  station 
heard  from  this  year,  the  club  sta- 
tion, ZC4EPI  will  be  reactivated, 
and  there  are  another  five  or  six 


ZC4  stations  on  the  island  but  I 
have  no  information  on  their  activ- 
ities. 

On  the  VHF  side,  CARS  has  de- 
cided to  use  the  private  line  sys- 
tem on  ail  the  Cyprus  repeaters  to 
counteract  the  QRM  from  the  vari- 
ous nonlicensed  operators  from 
Lebanon, 

On  the  social  side,  a  Christmas 
Dinner  Dance  was  hetd  in  Nicosia 
and  amateurs  from  ail  over  the  is- 
land gathered  there  with  their 
families  and  had  a  terrific  time! 

Cyprus  is  a  holiday  island,  and 
we  do  get  our  fair  share  of  ham 
visitors.  I  had  in  my  shack  Rudi 
DJOMAF  and  Tony  G7ATA,  and 
Michel  GJ6WDK  and  Bjorn 
SM7ED  were  here.  Last  sum- 
mer I  again  had  my  friend  Jim 
GM4H KW  and  his  X YL  Hilda.  Oth- 
er 584  hams  had  also  foreign  ham 
visitors  in  most  parts  of  the  island. 
Little  Cyprus  seems  to  be  doing 
her  best  to  promote  the  amateur 
radio  aims  and  objectives.  Hi! 
[OK,  Hambassador  Aris,  can  you 
get  the  new  universal  permit 
application  form  officially  ap- 
proved?!—ccc\ 


USSR 

From  Mike  F.  Shakfrov  UA9MI 

PO  Box  2056 

Omsk  6441 19,  USSR 

via  Ken  Carpenter  KC4UG 

PO  Box  586 

Vernon,  AL  35592 

\KC4UG  writes  that  the  envel- 
ope from  UA9MI  arrived  open  and 
two  of  the  three  pictures  were 
missing.  He  also  wrote*  '  7  find  the 
73  International  column  very  inter- 
esting and  always  read  this  just 


UAQMI's  fullsize  7-elyagL 


after  Wayne's  editorial/  We'd 
say  that  in  this  case  being  second 
is  as  good  as  being  first! — CCC\ 

Hello!  I'm  greeting  readers  of 
"'73"  journal!  I'm  teacher  by  pro- 
fession and  have  not  much  free 
time,  but  devote  good  deal  of  it  to 
ham  radio.  It  is  many-sided  and 
therefore  has  many  admirers  [ev- 
erywhere} and  in  Omsk,  too, 
Equipment  and  antenna  design- 
ing is  my  hobby*  only  home-made 
is  my  principle!  Working  on  the 
bands  I  prefer  zero  degree  az- 
imuth beam  direction  because  I 
find  American  hams  great  gentle- 
men in  operating  and  I  like  to  work 
with  them. 

As  I  write  these  lines,  our  coun- 
try has  a  disaster— the  earth- 
quake in  Northern  Armenia.  Like 


many  other  ham  radio  friends  I  try 
to  do  everything  I  can  in  the  trans- 
mission of  the  information  by  ham 
radio  canals  [channels].  A  group 
of  three  from  OmskH  including 
chief  -  UA9MA,  G.  Kolmakov,  is  in 
Stepanovan  now  and  keeping  in 
official  touch.  I  have  many  QSOs 
with  special  stations  from  Arme- 
nia. 

{The  missing  pictures  were  of 
UA9MI  and  his  station,  and  a  2  kW 
linear  amplifier  of  his  own  design. 
Maybe  he  can  send  replace- 
ments? About  the  third  photo,  he 
wrote  that  a  maintenance  check 
was  being  performed  here,  before 
the  1987  WW  Contest,  in  -25  C 
temperature,  40  meters  off  the 
ground,  with  the  wind  15  M/SI— 

ccciga 


THE  SMILEY  ANTENNA  CO. 

THE  HAND  TUNED  PERFORMANCE  SYSTEM 

FEATURING  PORTABLE  RADIO  SIMULATION  TUNING 


TMC  TUMCO    ANftfiMA 


Electrical 


Mechanical 

Costing  Msit/'di 


50  Walls 

11MM  MHj 

UHtrtod     tD     th*     Portable 

5pKt#lL«d  Tuning 


"Quality  through  Technology" 
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Availably  Irom 
21O250MHZ 


UJ- 


440-470  MHZ 


136-174  MHZ 

FOR   DEALER 
LOCATION 

SMILEY  ANTENNA  CO.,  INC.   «a  la  Cresta  heights  road  El  Cajon,  CA  62021 


CALL  BIS    S7S-B91G 


CIRCLE  274  ON  REAPER  SERVICE  CARD 


SAMPLE  FORM  to  submit  when  requesting  the  authorities  for 
official  approval  for  its  use  by  any  visiting  amateur  wishing  to 
operate  in  your  country, 


The  73 
Universal  Permit  Application 


The  following-named  radio  amateur  respectfully  requests  the  permission  of  the  government  of 


to  operate  amateur  radio  equipment 


in  the  country.  If  permission  is  granted,  I,  the  undersigned,  agree  to  operate  in  accordance  with  the  rules,  regulations  and  conditions  established 
by  the  permit-issuing  government,  by  the  terms  and  conditions  of  the  bilateral  agreement  (If  any)  between  the  permit-issuing  country  and 
my  country,  rules  of  the  (ITU)  Geneva  Radio  Regulations  governing  radio  operations,  and  the  rules  and  regulations  of  my  country. 
Furthermore,  I  certify  that  the  f of  towing  information  is  true  and  accurate. 


Full  signature; 


Date: 


PERSONAL  INFORMATION 


1.  Family  Narne(s) 


3-  Country  of  Residence 
5.  Nationality 


4.  Citizen? 


2,  Given  Name(s) 
by  Birth?  _ 


Naturalized? 


6,  Place/Date  of  Birth 


7.  Home  Address 


8,  Personal  description  (if  not  included  on  passport  or  other  official  ID  attached  here— Color  hair,  eyes;weighi,  height): 


9.  Attach  photocopies  of  passport  pages  showing  name,  number,  other  selected  data.  (If  passport  not  required  for  entry,  attach 
photocopies  of  Birth  Certificate  and  official  ID  showing  picture— such  as  Drivers  License.) 


10.  Occupation  (profession)  (place  of  employment) 


AMATEUR  RADIO  INFORMAION 


11.  Callsign 


12.  Operation  license  number  (if  any)  and  class 


13.  Expiration  date  (if  none  given  attach  notorized  certificate  that  license  is  valid) 
14*  Attach  photocopy  of  license  (If  Morse  speed  not  shown,  indicate  here) 


15.  Arrival/permit  to  be  effective  date 

17.  Address(es)  in  permit  Country 

18.  Location(s)  of  operation(s) 


INFORMATION  ABOUT  PLANNED  VISIT 


16.  Departure/permit  end  date 


19.  Description  of  equipment  (brands,  models,  XMTR,  RCVR,  XCVR,  power  amps,  antenna(s),  power,  bands,  and  types  of  emission(s) 


20.  Point  and  manner  of  entry  of  operator  and  equipment  into  Country 


SPECIAL  INFORMATION  FOR  THIS  PERMIT-ISSUING  COUNTRY  (if  any) 


1 2/20/88.  As  of  this  date  this  form  has  the  official  approval  of 
South  Africa  and  the  probable  unofficial  approval  (earlier 
versions  were  OKed)  of  PY1  APS,  OK3CMZ,  SV1IW,  4X1MK, 
I2MQP,  JARL,  XE1 MKT,  ZL2VR,  CT4UE.  SM0COP,  and  BV2A/ 
26,  for  their  countries.  As  official  approvals  come  in  they  will 
be  added  here;  as  approvals  come  in  asking  that  additional 
information  be  supplied,  the  back  of  the  form  will  be  used  to 
list  the  added  info  needed,  by  country  needing  it. 
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20705  South  Western  Ave.,  Suite  104    Torrance,  CA  90501  *a  {213)618-8616 


7firrf)f>  •$  Ivtivfa 


The  NEW  Generation  of  T.T.&  T.  Hand  Held  Transceivers 
From  Alinco  Are  Just  Around  the  Corner! 

Introducing  The  DJ-100T  2  Meter  Hand  Held  Transceiver 

•  Tiny  =  1-3/16"  D  x  2-3/8"  W  x  6-5/8"  H 
Tough  =  6.5  Watts  (With  Optional  EBP-8NAZ  Nicd  Battery  Pack) 

•  Terrific  =  Features  and  Benefits 

•  LCD  with  Switchable  Backlighting 

•  10  Memories 

•  BNC  Antenna  Connection 

•  16  Button  DTMF  Pad 

•  Easily  Accessible  Dip  Switches  For  Encoding 
Sub  Audible  Tones 

■  Battery  Save  Draws  15mA  For  Extended 
Battery  Life 

•  .20uV  Sensitivity 

•  144.00  MHz  to  147.995  MHz 

•  CAP  and  MARS  Modifiable  -  Simplex  only 

•  Standard  Battery,  EBP-9NAZ 
Has  DC/DC  Converter  Built  In 

•  Stores  Standard  Repeater  Offsets  In  Memory 

•  Full  Range  of  Accessories 

•  220  MHz  and  440  MHz  To  Follow  Shortly 


(Optional  EBP-2NAZ  ISH-Cd  battery) 


Alinccrs  products  are  carried  by  these  fine  dealers 


A-Tach  .  Bar  bank.  CA 

Amaleur  A  Advene*  Gomm  -  WJImlnffton ,  OC 

Amateur  Comm,  ETC-  -  Sen  Anloruo.  TX 

AE5  -  Mnwautoae,  Mfl 

A£S  *  0rlandoL  FL 

AES  -  Ciia-wHir.  R 

AES'l**Vea»*NV 

Austin  Amateur  Radio  Supply  -  Austin,  IK 

Barry  Electronic*  -  New  Tor*.  NY 

Burphpirdt  Amatflur  Center  -  Waterfowl,  SD 

Colorado  Comm  Canter  -  Denvor .  CO 

Dataware  Amateur  Supply  *  New  Cattle,  DE 

Doc't  Communications  -  Raa*v«ie.  GA 

VA 
EGE  INC  -WoodlXKSfl*  VA 


EGE  INC,  -  Salem,  nm 

Erkrkson  Communications  -  Chicago,  IL 

FA  M  El#cu Ortics  -  Greensboro.  NC 

Floyd  Ekactran«es  •  Cortlnaviea,  ML 

The  Ram  Station  -  E  wan  pries.  IN 

The  Ham  Hut  -  Anuria.  TI 

Hatoy  Radio  -  Hartford  CT 

Henry  Radto  .  lm  Angefa*.  CA 

Hirach  Solas  Co  -  WiliiamayUle.  NY 

HR  Electronics  -  Mu*keynn,  Ml 

HftO-  Anaheim,  CA 

HRO- Atlanta.  GA 

MHO  -  By ninoime.  CA 

KRO  -  Oakland.  CA 

HAQ  -  Ptwanu,  AZ 

MRO  -  San  Diego  CA 

HBO  -  Van  Nuy*.  CA 


HSC -Santa  Clara,  CA 
HSC  ■  Sscramenlo,  CA 
HSC  -  Sunnyvale.  CA 
intemauonal  Rao»Q  Syatams  -  Miami.  Ft 
Jun'm  Electronics  -  Culver  Oty,  CA 
Kenmetf  Aewnr  laaaa  -  San  Antnwa.  TX 
KM  BK*rvic*~  Houston,  TX 
Madison  Electronic*  -  Houston.  TX 
Maryland  Radio  Carrier  -  Laurel.  MO 
Memphis  Amateur  Eleelronca  -  Memphis,,  1H 
Michigan  Radio  -  Ml,  Clemens.  Ml 
Mission  Consulting  -  Houston.  TX 
Missouri  ft*lki  Center  -  Karuaa  City ,  MO 
N&G  Electronics  -  Miami.  H. 
OmtA  Electronic*  -  Laredo.  TX 
Outwent  Sectrarecs  -  San  Jo**.  CA 
RF  Enterprtaa-  Merrifteicl.  MM 


R4L  Electronics  -  Hamilton,  OH 
Reno  Radio,  Reno,  NV 
Riuer.deii  Associates  -  Cerr*.  NH 
Rogus  Etectf  omes-  -  Sotrthington.  CT 
Rosens Electroncs  -  WUkamaon  WV 
Ross  DawitsOng  Co,  -  Preston,  i D 

5»lB»0*-Mtoe*»die,MM 
T*i-Com  EJeclromc  Comm.  -  Lflfleton.  UA 
r«*es  Comm  Center  -  Houston.  TX 
fenas  Towers  ~  Pteno,  T* 

VHF  Communications  •  Jamestown.  NY 
Williams  Radio  Sates,  Colfax.  NC 


CANADA: 

Canadian  Dqtnbutqr 

Texpro  Sates  inc.  -  8urtingto*iy 

(416)332-5144 
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helped  build  international  friendships? 
Have  you  helped  us  get  more  newcom* 
ers?  Or  will  the  only  sign  lhat  you  ever 
esusted  be  a  itstmg  tn  old  QSTs  in  the 
Brasspounder  or  OX  Honor  Rolls'' 
What  an  ego-starved  waste  of  a  hobby 
which  has  such  an  enormous  potential. 
Oh,  I  enjoy  working  DXP  but  I  haven't 
the  vaguest  idea  of  how  many  coun* 
tries  I've  worked.  I  stopped  counting  at 
300  years  ago,  and  even  then  I  never 
submitted  cards  for +' credit ." 

Some  hams  go  mto  business  making 
ham  products.  Yes,  I  suppose  they 
have  daydreams  of  making  big  money. 
A  few  have,  though  not  often  on  ham 
products.  The  ham  business  never  Ok! 
much  for  anyone  by  itself— it  was  the 
growth  into  the  more  commercial  mar- 
kets which  brought  on  real  success. 

Art  Collins  WOCXX  did  well  when  his 
ham  SSB  gear  was  accepted  by  the 
military.  Yes.  he  used  amateur  radio  as 
his  entry  into  this  market,  with  the 
help  of  Don  Merten  W2UOL  i'd  sure 
like  to  see  the  inside  story  published — 
fascinating,  if  rather  seamy  in  places 
But  lhat  just  makes  the  story  more 
interesting. 

Ham  History 

There's  a  lot  of  ham  history  which 
needs  to  be  written  before  all  you  old* 
timers  who  were  there  die  off.  It *ll  never 
be  published  in  QSTI  but  !"d  go  for  it 

When  will  someone  write  a  biogra- 
phy of  Mort  Kahn  W2KR?  His  success 
with  Tempco,  which  he  sold  to  Otis  Ele* 
vator  for  a  few  million  dollars— then  his 
clever  bulldozing  his  way  into  the  job 
of  Hudson  Division  director,  from 
which  spot  he  got  rid  of  Bud  Bud  long 
Wi  BUD,  the  League's  Jong  time  alco- 
holic and  arrogant  general  manager. 
He  also  organized  the  building  of  the 
new  HQ  building.  On  the  downside,  he 
was  deeply  involved  with  the  terrible 
Hallicrafters  scandal  at  the  New  York 
World  s  Fair  and,  even  worse,  was  the 
main  engineer  of  the  devastating  In- 
centive Licensing  disaster. 

There  must  be  someone  left  from 
that  meeting  on  Morfs  yacht  on  Long 
Island,  in  December  1962,  where  Tom 
McAnn  K2CM  came  up  with  the  plan 
for  Incentive  Licensing — a  plan  to  re- 
turn amateur  radio  to  its  pre-WWII  li- 
cense system  and  frequency  alloca- 
tions. A  plan  which  has  directly  caused 
America  to  lose  over  two  million  scien- 
tists, engineers,  and  technicians  so 
far — and  contributed  substantially  to 
the  toss  of  all  our  consumer  electronic 
industries. 

Oddly  enough,  you  don't  have  to  be 
a  genius  to  leave  your  footprint  in  histo- 
ry. You  do  want  to  remember  that  ge- 
nius is  90%  persptration  and  only  tO% 
inspiration,  so  even  the  most  brrlliant  of 
ideas  are  unlikely  to  get  anywhere  un- 
less you  get  behind  them  and  push 
hard. 

Just  look  at  the  state  of  the  art  in 
amateur  radio  today.  Here  we  are  still 
fighting  QRMonourHF  bands  Thai's 
crazy.  We  have  the  technology  avail- 
able to  get  rid  of  99%  of  the  GRM— all  it 
takes  arB  some  p*orveers  to  make  it 
happen. 


Sure,  we  have  the  beginnings  of 
packet  radio.  Gut  it's  still  far  too  slow 
and  problem-prone.  It  needs  the  help 
of  more  pioneers.  We  want  to  get  pack- 
et so  it's  fast  and  error-free,  We  have 
the  technology  available  to  speed 
packet  up  to  500  pages  per  second, 
Yep,  two  milliseconds  for  one  full  page 
of  information!  By  using  a  digitizer,  we 
could  input  text  and  graphics  from 
books  and  magazines,  so  we  wouldn't 
even  have  to  sit  and  type  everything. 

How  about  it?  Wilt  your  final  mention 
in  Silent  Keys  be  the  only  way  we'll 
remember  you?  Or  will  you  find  some 
way  to  improve  amateur  radio  for  us 
ali— for  future  generations,  if  there  are 
any?  What,  it  anything,  are  you  doing 
to  make  sure  there  is  a  next  genera- 
tion? 

Are  you  working  with  your  club  to  get 
us  more  Novices?  Or  are  you  doing 
your  best  to  keep  the  darned  feds  out  of 
your  g Id-man's  club?  Are  you  spending 
your  Kfe  pursuing  certificates?  Why?  Is 
the  Honor  Roll  your  main  goal  in  life? 
Why?  Are  these  things  really  the  best 
you  can  do  for  the  world  as  a  person 
and  as  a  ham?  They  ain't  much. 


I  told  'em  to  try  again  and  I'd  see 
what  I  could  do,  I  explained  that  my 
management  style  was  not  to  dictate, 
but  to  advise.  Well  I  advised  and  Ihe 
73  staffers  ignored— claiming  the  read- 
ers would  be  angry  They're  probably 
right. 

Since  even  the  psychiatrists  have  a 
lot  yet  to  learn  about  homosexuality, 
there's  no  way  most  ol  us  are  going  to 
put  something  as  charged  as  this  into 
any  reasonable  perspective.  Gays 
have,  to  some  extent,  come  out  of  the 
closet,  but  their  welcome  hasn't  been 
warm 

One  of  my  problems  in  getting  along 
with  people  has  always  been  my  re- 
fusal to  go  along  with  accepted 
ideas  unless  they  made  sense  to  me. 
That's  worked  in  my  favor  in  some 
ways— like  smoking,  Most  of  my 
teenage  friends  took  up  smoking. 
Hrnm.  so  I  tried  it  and  said  ugh,  thereby 
saving  myself  an  incredible  amount  of 
money  on  cigarettes  over  the  last  50 
years— plus  accumulating  fewer  seri- 
ous health  problems.  Many  of  the 
smokers  who  served  with  me  on  the 
Drum  during  WWII  are  already  long 


n 


We  have  the  technology  available  to 
get  rid  of  99%  oftheQRM" 


If  you  can  help  make  our  ham  history 
more  complete  by  telling  us  about  the 
heroes  and  villains  you've  known,  how 
about  writing  an  article  before  you,  too, 
are  gone7  Perhaps,  if  we  had  more  of  a 
sense  of  history,  we'd  have  more  ham 
heroes.  How  much  do  you  really  know 
about  Hiram  Percy  Maxim,  the  chap 
who  founded  the  ARRL?  Have  you 
read  his  books?  Pity,  if  not, 

The  sunspots  are  coming— we've 
got  Novices  on  10  meters— and  weKve 
a  world  of  new  technologies  just  wait- 
ing for  us  to  get  to  them.  You  do  it— you 
write  about  it — and  I'll  publish. 

Gay  Hams 

At  the  end  of  my  talk  at  Dayton  this 
year  a  chap  came  up  to  explain  that  he 
didn't  think  anyone  would  ever  con- 
vince him  that  we  should  get  rid  of  the 
Morse  code  as  a  requirement  for  a  ham 
license,  but  after  my  talk  he  was  con- 
verted. I  think  'converted1'  is  the  right 
term — since  it's  much  more  a  religious 
matter  than  one  involving  intelligent 
thought.  Perhaps  I  should  red  til  myseff 
as  Reverend  Green.  As  a  Doctor  of  Di- 
vinity in  two  reiigtons,  I  certainly  have 
the  bonafides  Heck,  those  DOs  coot 
me  $20  each  around  twenty  years 
ago — one  of  my  well-hidden  assets. 
Halteiujah!  Say  Amen,  brother! 

Right  after  the  genuflections  of  the 
newty  converted  Code-Satan  contin* 
gent,  I  faced  a  more  formidable  group: 
militant  gays.  Oh,  boy!  The  leader, 
working  his  way  up  to  a  petulant 
seethe,  was  outraged  that  73  had  re- 
fused a  classified  ad  from  his  ham  ra- 
dio gay/lesbian  group,  which  was  look- 
ing for  members.  First  I'd  heard  of  it. 


gone— and  most  of  'em  were  younger 
than  me. 

My  father,  who  came  from  about  sev- 
en generations  of  New  Hampshire  peo- 
ple, was  typical  of  his  generation  of 
WASPs— anti-black.  Jew,  Catholic, 
and  so  on.  When  1  started  my  first  busi- 
ness with  a  safes  office  in  my  bedroom 
at  home  I  hired  an  assistant.  A  few  days 
later  my  father  took  me  aside— my  as- 
sistant, he  was  J-e-w-i-s-h,  wasn't  he? 
Hrnm.  guess  so.  it  never  crossed  my 
mind  one  way  or  the  other, 

When  I  was  working  as  a  profession- 
al psychologist  one  of  my  patients  was 
a  homosexual.  He  had  some  problems 
with  which  he  needed  help,  but  his  sex- 
uality wasn't  one  of  them.  Never  Say 
Die.  t  tried  to  see  what  I  could  do  for 
him  t  wish  he'd  been  more  interested 
in  finding  out  where  and  when  it  start- 
ed, but  we  did  go  back  to  his  being 
aware  of  his  sexual  feelings  for  boys 
when  he  was  three  years  old,  so  the 
psychiatrists  are  dealing  with  far  more 
than  a  behavior  problem. 

As  a  straight,  the  whole  concept  is 
repugnant,  but  that  hasn't  seemed  to 
interfere  with  my  accepting  gays  as 
friends,  Indeed,  J  have  n&vm  found  my- 
self considering  lhat  when  hiring,  or  in 
any  decisions  on  friends,  I  have  some 
good  close  friends  who  I  know  are  gay, 
though  the  subject  has  never  come  up 
between  us. 

So  my  inclination  was  to  run  the  ad.  It 
isn't  as  if  a  gay/lesbian  ham  group  is 
going  to  convert  someone  to  the  gay 
life,  so  what's  the  beef?  But  I  recog- 
nize that  though  in  many  ways  I'm  an 
arch  conservative,  my  liberalism  in 
people  could  set  many  older  hams  off 


into  flights  of  fury.  With  the  average 
ham  age  up  around  mmeT  I  recognize 
thai  in  this  respect  I'm  marching  to  a 
different  drum. 

Heck,  I  hope  it  won't  bug  you,  but 
even  though  I  live  m  New  Hampshire, 
where  blacks  are  almost  as  rare  as  wild 
tigers,  t  have  a  good  friend  who  is 
black.  Now  that  may  not  sound  like 
much,  but  when  you  consider  that  99% 
of  my  life  is  spent  working,  I  don't  have 
much  time  to  make  and  keep  friends, 

One  thing  amuses  me,  speaking  of 
work.  I  run  into  people  who  are  suffer- 
ing burnout.  Give  me  a  break!  Ive 
worked  a  schedule  few  of  you  could 
keep  up  with  almost  all  my  life  and  I'm 
still  not  quite  burnt  out.  I've  got  more 
plans  for  new  projects  than  anyone 
else  I  know— with  modest  goals  of  get- 
ting us  to  over  two  million  US  hams, 
modernizing  the  American  educational 
system,  cutting  college  costs  to  virtual- 
ly zero,  ending  welfare,  and  so  on. 

Yes,  I  agree  my  plans  are  outra- 
geous, but  by  golly  I'm  making  pro- 
gress with  'em.  Isn't  it  better  for  me  to 
have  these  goals  instead  of  the  more 
normal  ones  for  people  my  age,  such 
as  getting  my  golf  handicap  down  five 
points? 

So  what  do  you  think  about  our  run- 
ning a  classified  ad  for  a  ham  gay /lesbi- 
an special  interest  group?  The  whole 
gay  situation  is  going  to  be  a  hot  potato 
(or  a  long  time  to  come.  We've  seen 
plays  about  the  shock  of  parents  find* 
ing  out  one  of  their  children  is  gay.  And 
we  know  about  the  jokes  around  the 
office  about  AIDS  and  gays  deserving 
each  other.  Many  people  don't  think  of 
gays  as  being  normal— something  like 
being  handicapped— maybe  like  being 
blind  or  deaf,  but  with  an  even  greater 
element  of  shame  and  disgrace. 

Amateur  radio  has  always  been  a 
friend  of  the  handicapped,  1  remember 
the  great  help  Bob  Gunderson  W2JIO 
was  with  his  Braille  Technical  Press  for 
many  years.  And  there  was  Stan 
W2ET,  another  old-time  blind  ham. 
Bob  Weitbrecht  W6NRM  was  stone 
deaf,  so  he  helped  pioneer  radio- 
teletype, 

I  guess  it  comes  down  to  how  inse- 
cure we  feel.  People  who  feel  inferior 
make  up  for  it  by  putting  others  down. 
It's  called  the  redneck  syndrome,  not 
one  of  the  more  endearing  American 
qualities,  indeed,  we  Americans  are 
rather  well  known  for  this.  We're 
known  as  Ugly  Americans  in  many 
countries  for  our  surplus  of  the  smug, 
boorish,  and  arrogant.  Yet  here  we 
hams  are.  speaking  over  the  radio  ev* 
ery  day  as  supposed  goodwill  ambas- 
sadors for  our  country, 

Y'no,  if  we  don't  clean  up  our  act. 
we're  going  to  have  an  awful  job  gel* 
ting  two  million  new  hams  into  our 
ranks.  Our  overly  ugly  contingent  will 
drive  'em  away  as  fast  as  you  get 
'em  interested  in  checking  out  the 
hobby.  And  you  know  who  they  are. 
You  hear  Tem  on  the  repeaters  with  bad 
language,  bad-mouthing  this  or  thai. 
I've  a  new  flash  for  you:  It's  your  re- 
sponsibility to  see  that  hamming  is  fun. 
Fun  on  the  air,  Fun  at  club  meetings. 
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That's  not  the  responsibility  of  an 
ARRL  director,  or  your  club  presi* 
dent — it's  your  job, 

Making  Ham  Radio  Fun 

What's  the  most  fun  you've  had  in 
ham  radio?  When  are  you  going  to  sit 
down  and  write  me  a  fetter  and  tell  me 
whal  you've  found  the  most  fun— 
what's  been  the  most  exciting  for  you? 
I  suspect  that  if  we  can  get  newcom- 
ers to  work  DX  on  10  meters,  they'll 
have  fun,  Now.  they  can  do  that  with  a 
super  bandbanger  rig,  kilowatt  amplifi- 
er, and  six-element  full-sized  beam  on 
a  100-foot  tower.  They  can  also  have  a 
ball  with  a  converted  CB  rig  on  10  me- 
ters and  a  dipole.  There  they'll  have  the 
added  excitement  of  converting  the 
rig—getting  into  the  guts  of  it  with  a 
soldering  iron 

They're  not  going  to  do  this  unless 
you  do  it  first  and  write  articles  telling 
'em  how.  With  CB  rigs  going  so  cheap 
these  days,  what's  slopping  you?  And 
you  don't  need  a  beam  to  work  out  on 
10  meters — a  simple  twtotead  dipole 
does  wonders  How  long  does  it  take  to 
throw  a  string  up  into  a  tree  with  a 
weight  on  it  and  hoist  a  dipofe  between 
a  tree  and  your  house?  Minutes. 

You  say  you  believe  in  CW?  Okay, 
how  about  putting  your  word  processor 
where  your  mouth  is?  First  fefs  see 
what  you  can  do  to  cook  up  a  simple 
solid-state  CW  rig— maybe  one  Watt. 
Then  get  on  the  air  and  work  some 
stuff.  Now  write  a  construction  article 
so  a  few  hundred  others  can  join  you 
Back  before  Incentive  Licensing  in  the 
mid-60s,  I  was  publishing  small 
magazines  for  VHF  {B-Up.  Jim  Kyle, 
Editor),  contesting  (5  7-9\t  television 
(-4 TV),  and  one  for  ham  club  newsletter 
editors  (Marvin  Lipton,  Editor).  Incen- 
tive Licensing  not  only  almost  de- 
stroyed the  ham  industry,  it  kifled  these 
specialized  magazines. 

If  we  are  able  to  get  some  school 
radio  clubs  going  we're  going  to  need 
Simple  projects  like  QRP  rigs  to  ge!  the 
kids  excited  I'll  find  some  ham  compa- 
nies to  make  parts  kits  available— even 
the  printed  circuit  boards— so  you 
won't  have  lo  pull  a  strain. 

If  you'll  get  some  QRP  rigs  going,  til 
see  what  we  can  do  about  setting  aside 
a  few  kHz  for  ORPers  so  they  won't  get 
clobbered  by  the  ten  gallon  heads. 

Has  your  ctub  started  with  hidden 
transmitter  hunts  yet?  What  do  you 
need?  Let's  start  seeing  fox  hunts  on  2 
meters,  on  10  meters—hey,  why  not  on 
220,  the  band  shouldn't  be  totally 
dead? 

Then  I  want  to  see  some  articles 
(with  pictures}  on  your  club  activities.  I 
want  articles  on  how  to  build  simple 
transmitters  for  hunts — hand-held  re- 
ceivers, antennas,  the  works.  Wouldn't 
it  be  nice  if  in  a  couple  of  years  we  had 
a  national  to*  hunting  learn  we  could 
send  lo  Europe  for  the  international 
finals? 

Getting  a  ham  ticket,  buying  a  rig, 
and  getting  on  the  air  to  rag-chew 
doesn't  6o  a  young  ham  a  fot  of  good,  ft 
doesn't  do  our  hobby  much  good, 
either.  Only  if  we  get  our  newcomers 


excited  about  the  hobby  so  they're  in- 
duced to  learn  by  ihe  fun  they're  hav- 
ing, will  we  be  worth  anything  to  Ihem. 

Thirty  years  ago  when  I  published 
theory  articles  I  got  good  solid  feed- 
back from  the  readers.  They  wanted 
more.  Today  I  find  that  theory  articles 
are  virtually  invisible.  What's  hap- 
pened to  the  sense  ot  excitement  and 
pleasure  in  learning?  Did  that  go  the 
way  of  our  educational  system,  turned 
into  bland  pap? 

A  little  quiz.  How  much  do  you  really 
know  about  radio?  How  Jong  has  it 
been  since  you  made  a  serious  effort  to 
learn  more?  Could  you  get  up  in  front  of 
a  dub  and  explain  how  RTTY  works? 
How  about  packet  radio?  I'll  bet  a 
school  radio  cfub  would  make  mince- 
meat out  of  you. 

What  do  you  know  about  transistors, 
ICs.  gates?  If  you  wanted  to  build  a  rig 
for  10  GHz.  how  would  you  go  about  it? 
On  what  frequencies  are  the  10  meter 
FMers  working?  Have  you  ever  worked 
2  meter  aurora?  How  about  OSCAR? 
When  are  you  going  to  get  active  on 
OSCAR?  We've  had  ham  satellite 
communications  available  for  you  for 


Your  Ham  Activity  Score 

Have  you  ever  worked: 
_  SSTV? 
_  RTTY? 
_  AMTOR? 
_  High  speed  CW? 
_  FAX? 

tOO  cou  nines? 

_  200  countries? 

300  countries? 

50  countries  on  75/8Qm? 

_  50  MHz? 

Putting  up  your  own  repeater? 

_  220MHz? 
_  450  MHz? 
__  900  MHz? 
_  1.2  GHz? 
_  2.3  GHz? 
_  3.3  GHz? 
_  10  GHz? 
_  Via  Packet? 
_  Via  OSCAR? 
_  VHF  contests? 
_  DX  contests? 

Sweepstakes  contests? 

From  a  rare  country? 

_  As  a  QSL  manager? 

As  an  officer  in  your  local  radio  club? 


"ignorance,  like 

alcoholism  and  drug  dependency, 

tends  to  protect  itself. " 


years  now— what's  it  going  lo  lake  to 
get  you  off  your  duff  and  busy  at  the 
workbench?  We're  not  talking  big 
bucks  here,  just  how  much  of  a  ham 
you  really  are? 

tf  \  were  able  to  find  someone  to  write 
a  simplified  technical  series  for  73. 
would  you  even  bother  to  read  it? 
This  is  supposed  lo  be  a  technical  hob- 
by, unfortunately  for  about  99%  of  us, 
and  I  may  be  bemg  kind  even  at  that, 
it's  fust  an  operating  hobby,  with  us 
showing  Utile  interest  in  the  technical 
side 

If  you're  an  engineer,  why  should 
you  bother  with  ICs?  Modern  rigs  are 
too  complicated  to  fix,  so  what's  the 
use?  It  lakes  thousands  of  dollars  in 
tesi  equipment  and  a  Master's  degree 
to  fix  a  synthesized  transceiver,  right? 
Well,  perhaps,  either  thai  or  a  motivat- 
ed youngster  with  a  VOM. 

it  I  could  get  some  articles  for  you  on 
how  to  fix  your  ham  gear,  would  you 
read'em?  Sighf  I  was  afraid  not  Well,  if 
I  can't  get  you  off  the  couch  and  away 
from  your  TV  to  learn  more  lechnicalty, 
how  about  getting  you  busy  with  your 
local  ham  cfub?  How  about  you  as  a 
spark  plug  to  get  your  club  into  putting 
on  hidden  transmitter  hunts  on  week- 
ends? How  about  Novice  classes? 
Providing  communications  for  local 
events,  such  as  sports  car  rallies, 
walkathons,  marathons,  helping  local 
TV  stations  with  fund  raisers,  putting 
on  ham  demos  at  shopping  malls  and 
in  schools.  How  about  club  panics, 
flea  markets,  auctions?  Eat  prunes  and 
get  things  moving. 


_  As  an  Elmer? 

_  To  put  on  a  hidden  iransmitter 

hunt? 
To  provide  communications  for  a 

civic  event? 

To  demonstrate  ham  radio  publicly? 

_  To  build  a  Heath  kit? 

_  Trom  a  mounraintop  on  VHF? 

To  provide  real  emergency 

communications? 
At  giving  talks  about  ham  radio  to 

local  civic  groups? 
At  talking  up  ham  radio  over  local 

radio  or  TV  stations? 
_  Aurora  DX? 

Moonbounce? 

_  50  MHz  DX? 

On  your  club  newsletter? 

To  write  an  article  tor  a  ham 

magazine? 

To  provide  PR  for  your  local  dub? 

_  ORP? 

_  To  build  a  QRP  rig? 

With  your  club  tor  Fiefd  Day? 

All  states  in  one  weekend? 

100  countries  in  one  weekend? 

All  continents  in  one  hour? 

To  run  a  service  net? 

Over  1 00  Novices  since  getting  your 

higher  class  ticket? 
To  keep  up  with  the  technology? 

You  get  two  points  each,  so  what's 
your  total?  Mine's  64,  but  then  I  wrote 
the  quiz,  so  it  could  be  slightly  biased. 

Oh  yes,  getting  back  to  the  gay 
hams,  if  you  were  in  my  spot,  would 
you  overrule  the  wiser  and  more  con- 
servative heads  at  73  and  run  their 
classified  ad?  And  if  we  open  the  gates 


to  special  groups,  will  we  next  be  asked 
to  run  ads  for  other  groups  looking  to 
organize  such  as  Mensans,  Irish.  Pol- 
ish, Lithuanians,  Latvians,  Estonians, 
Scots,  Brits,  Hispanics.  Blacks.  Cath- 
olics, Protestants,  Methodists.  Shiites. 
Hedonists,  Bon  Vivants.  Episcopa- 
lians, Congos.  Commies,  Demrnies, 
Socialists.  Capitalist  Pigs.  Nazis, 
Lutherans,  Mormons.  Scientologists. 
Moonies,  Lions,  Kiwanians.  Nerds, 
AMers.  Scatologists,  Philatelists,  Nu- 
mismatists. Herbofogists.  Philologists. 
UFOIogists.  Occultists,  Satanists, 
Feminists.  Ecologists.  Conservation- 
ists* ex-submariners,  ex-cops,  ex -CIA 
agents.  ex-FBI  agents,  ex-Secrel  Ser- 
vice agents,  ex- Mafia,  XI RS  agents, 
XT-Men.. .hey,  thts  could  be  a  major 
source  of  classified  income1 

I  don't  know  if  we  have  enough 
frequencies  for  every  group  to  have  a 
net.  They  may  have  to  time-share  And 
what  do  we  do  about  conflicts  where  a 
lesbian  Nazi  feminist  wants  to  meet 
all  three  groups  at  the  same  lime  on 
different  frequencies?  Hey,  don't  shoot 
the  messenger?  I  just  want  to  get  ev- 
eryone sorted  out  so  they  can  have  the 
most  fun. 

By  the  way,  f  put  no  stock  whatever 
in  the  old  saw  that  the  left-leaning  of 
America  is  responsible  for  the  fruits 
and  nuts  settling  in  California.  Since  a 
ham  ticket  is  the  dosest  thing  we  have 
to  a  registration  card  certifying  us  as 
nuts,  we  Ye  not  in  a  position  to  throw 
stones, 

Psychic  Communications 

A  recent  scientific  study  of  identical 
twins  separated  at  birth  and  raised 
separately  astounded  the  scientists, 
bolstering  the  hereditary  behavior 
school  and  discouraging  the  environ- 
mental school. 

Each  time  we  seethe  results  of  these 
scientific  studies  we1  re  faced  with  try- 
ing to  explain  how  twins  who  have  nev- 
er met  each  other  manage  to  have 
wives  with  the  same  names,  second 
wives  with  the  same  names,  children 
with  the  same  names,  dogs  with  the 
same  names,  smoke  the  same  brand 
of  cigarette,  and  dozens  of  other  coin- 
cidences which  are  far  beyond  the  laws 
of  chance 

The  hereditary  school  says  ha,  it's 
genetic.  You  see,  a  fantastic  amount  of 
our  behavior  is  controlled  by  our 
genes.  The  environmental  school 
mopes. 

My  own  take  on  this  is  that  neither 
s ho u id  put  much  stock  in  the  results  of 
these  studies.  111  bet  they'll  find  that 
identical  twins  have  a  higher  than  aver* 
age  ability  to  psychically  communi- 
cate. Don't  snicker  and  say.  "There 
goes  Wayne  again."  You  can  put  me 
down  if  it  makes  you  feef  superior,  but  if 
you  ever  get  a  chance  to  talk  with  me 
personally— or  have  the  guts  to  write 
and  snicker  in  writing— you'll  find  that  I 
have  done  my  homework, 

In  this  case  we're  talking  a  few  dozen 
books,  who  knows  how  many  mag- 
azine articles,  many  scientific  confer- 
ences, and  so  on.  Perhaps  you  recall 
the  early  work  of  Dr.  Rhine  at  Duke 
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University.  One  of  his  scientists  was  a 
close  friend  of  mine — I  participated  in 
many  early  experiments  on  psi  and 
have  kept  up  with  the  research  it  the 
field  ever  since — some  fifty  years  now. 

Psychic  communication  is  very  welk 
documented-  Scientists  have  a  serious 
problem  with  it  in  that  no  repeatable 
experiments  have  yei  been  devtsed — 
therefore  they  can't  accept  it  as  real, 
How  do  you  scientifically  measure 
something  which  just  happens  now 
and  then —seemingly  at  random? 

My  own  experience*  which  I've  prob- 
acy written  about  before,  was  several 
years  back,  I  was  In  the  middle  of  a 
most  upsetting  emotional  experience 
when  the  phone  rang.  It  was  my 
mother.  She  said  she  sensed  some- 
thing was  terribly  wrong.  She  sure 
was  ftght.  This  was  the  only  time  in 
my  life  she  ever  called  like  that— and 
her  call  came  at  the  very  peak  of  my 
anxiety — over  something  she  had  no 
way  of  knowing  about.  Coincidence? 
Baloney! 

So  if  my  mother  could  sense  my  anx- 
iety, how  much  more  in  communica- 
tion, on  whatever  level  this  is,  may 
identical  twins  be?  The  next  question 
Is,  how  can  we  study  this  mechanism 
and  perhaps  develop  it?  Will  we  some- 
day be  able  to  sit  back  in  a  chair t  relax, 
and  call  CO  with  our  mind? 

In  me  meanwhile,  lei's  be  skeptical 
of  the  scientists  who  attach  too  much 
importance  to  heredity.  I  do  believe 
time  will  show  that  IQ  and  many  per- 
sonality traits  are  genetic,  but  that 
these  are  modifiable  to  a  great  degree 
by  the  environment.  Having  a  high  JQ  is 
very  much  like  having  a  higher  capaci- 
ty computer  available  than  others.  The 
operation  of  the  system  still  depends 
much  on  the  programming  and  the 
data  acquired.  Lousy  programming  will 
screw  up  both  the  computer  and  the 
data,  Bad  data  or  a  Jack  of  data  will 
keep  even  the  best  computer  from  be- 
ing effective. 

Ignorance,  like  alcoholism  and  drug 
dependency,  tends  to  protect  itself. 


The  alcoholic  refuses  to  accept  the 
problem.  Ditto  the  drug  addict.  Ditto 
the  ignorant.  Yet  none  of  these  condi- 
tions are  curable  until  the  person  is 
able  to  admit  to  himself  there  really  is  a 
problem. 

If  a  odd  about  scientists  There's  no 
stigma  attached  to  research  in  the  hard 
sciences — and  we've  seen  constant 
progress:  the  Big  Bang  concept,  the 
isolation  of  the  strong  and  weak  nucle- 
ar forces,  the  new  short-range  gravity 
force,  recombined  DNA,  plate  tecton- 
ics, ovonics,  ever  smaller  mi- 
crochips— yet  we've  seen  dismayingly 
tittle  progress  in  psychology,  psi  phe- 
nomena, understanding  death,  and 
other  such  soft  sciences 

Education  might  be  called  a  soft  sci- 
ence .  While  there  have  been  many  ex- 
periments in  education,  there  is  little  in 
the  way  of  research,  so  there's  no  way 
to  develop  the  science  of  education .  I'd 
like  to  see  a  university  take  on  the  chal- 
lenge of  improving  education.  They 
could  do  this  by  seeking  out  and  inves- 
tigating experimental  educational  sys- 
tems. The  ones  with  promise  should  be 
tested  further,  wrth  the  results  made 
generally  available. 

The  one  thing  that  might  help  educa- 
tion more  than  anything  else  would 
be  a  magazine  dedicated  to  the 
science  of  education.  This  would  act 
as  a  networking  communica- 
tions medium  for  those  interested. 
It  would  also  help  newcomers  to 
the  field  come  up  to  speed  on  the  state 
of  the  art.  Thirdly,  it  would  provide 
a  marveling  medium  for  entrepreneurs 
to  start  businesses  offering  education- 
al systems— hardware,  software,  and 
information  products.  Indeed,  it  is 
almost  impossible  to  get  a  new  field 
to  grow  without  a  dedicated  publi- 
cation 

Nova  recently  did  a  marvelous  pro- 
gram on  the  advances  in  Ovonics— 
particularly  showing  the  new  ovonic 
solar  cell  system.  The  inventor, 
Ov shm ski,  has  been  frustrated  trying 
for  years  to  get  his  inventions  accept- 


ed. Obviously  no  one  has  explained  to 
him  the  critical  importance  of  publish- 
ing. If  there  were  a  dedicated  publica- 
tion for  this  new  field  of  amorphous 
crystals.  I  believe  it  would  quickly  take 
off  and  soon  be  accepted. 

If  I'm  taking  your  mind  off  more  im- 
portant things  like  Monday  Night  Foot- 
bail  or  holding  you  from  getting  out 
there  for  golf,  apologies — J  just  thought 
you  might  be  interested— or  need 
something  to  grouse  about  on  the  air. 

Welt,  what  do  you  think? 

Good  Works 

A  letter  from  a  ham  in  Florida  who's 
retired  and  trying  to  live  on  Social  Se- 
curity, has  serious  medical  problems 
and  an  equally  sick  wife,  said  he  didn't 
have  enough  money  to  subscribe  to 
73.  Worse,  hrs  rig  broke  and  he  doesn't 
have  enough  money  to  fix  it.  so  he  was 
hoping  maybe  I  could  find  a  ham  to 
donate  a  rig  to  him  so  he  could  get  back 
on  the  air. 

Judging  from  the  average  age  of  the 
ham  population  and  the  relatively  low 
income  of  the  average  ham  before  re- 
tirement, there  must  be  thousands  of 
hams  who  are  in  similar  desperate 
straits.  I  think  something  should  be 
done  to  help  these  old-timers  get  back 
on  the  air,  don't  you? 

One  of  the  worst  aspects  of  old  age  is 
the  loss  of  friends— the  loneliness. 
Many  kids  don't  want  to  be  bothered 
with  their  old  parents,  so  it's  often  a 
terribly  lonely  life.  Many  old  people  can 
no  longer  see  well  enough  to  olive,  so 
they're  isolated  Ham  radio  is  a  won- 
derful way  for  these  old-timers  to  keep 
in  touch — to  have  friends. 

We  had  one  such  chap  who  spent  his 
declining  years  on  the  Derry  (NH)  .85 
repeater.  He  was  on  there  ten  to  twelve 
hours  a  day  since  he  didn't  have  any- 
thing else  to  do,  He  had  enormous 
medical  problems  which  he  shared 
with  us  85ers<  I  think  we  all  enjoyed  this 
lonely  little  cantankerous  old  man. 

There's  a  need,  I  think,  for  a  retired 
ham  or  even  a  ham  club  to  form  a 


nonprofit  Old-Timer  Ham  Assistance 
League  with  the  purpose  of  finding 
old  ham  gear*  making  sure  it's  re- 
paired and  working,  and  getting  it  to 
unexpired  hams  who  need  it.  Lord 
Knows  we  need  the  activity  on  our 
bands. 

Tens  of  thousands  of  us  have  old 
ham  gear  lying  around  unused .  So  why 
not  put  it  to  some  really  good  use?  And. 
if  we  can  get  a  nonprofit  organization 
going,  we'd  even  be  able  to  get  a  tax 
credit  for  our  donation?  That  might 
even  do  better  for  us  than  foisting  it  off 
on  someone  at  a  flea  market,  swap 
meet,  or  ham  auction. 

Ill  be  surprised  if  there  aren't  some 
groups  already  doing  this,  but  doing  it 
without  a  lot  of  fanfare.  Even  so,  we 
could  use  more— perhaps  groups  in 
our  major  retirement  areas  where  they 
could  not  only  help  the  old  hams  get 
the  gear  they  need  to  get  on  the  air,  but 
would  be  able  to  help  I  hem  repair  it 
when  they  mistune  a  final  and  blow  the 
tubes.  We'd  want  groups  in  Southern 
California,  Arizona,  Texas,  and  Flori- 
da, at  a  minimum 

Wouldn't  it  be  wonderful  If  we  could 
use  this  reservoir  of  ham  experience  to 
help  hold  some  of  our  endangered 
bands?  The  lack  of  activity  on  50,  220. 
1 200, 2300,  and  3300  MHz  could  easily 
lose  them  for  us  in  the  near  future. 
Have  you  any  ideas  on  how  we  could 
get  equipment  built  for  these  bands 
and  into  the  hands  of  retired  hams  who 
have  Irttte  else  to  do? 

Bill  Hoismgton  K1CLL,  when  he  was 
in  his  70s,  designed  many  exlremery 
simple  and  inexpensive*to-make  ngs 
for  these  bands.  If  you  have  some  old 
issues  of  73  you  can  look  'em  up.  He 
showed  how  to  make  gear  for  the  mi- 
crowave bands  on  the  kitchen  table  us- 
ing very  low  cost  parts. 

So  what  do  you  think?  Can  your  ham 
club  look  around  for  some  impecu- 
nious old-timers  or  otherwise  handi- 
capped hams  lo  help  get  on  the  air? 
They  need  rigs,  antennas,  and  encour- 
agement. 
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USO  Satellites     continued  from  page  64 


nel  sharing  and  message  forwarding  will  be 
tested.  The  satellite  subband  on  2  meters  is 
already  getting  crowded,  and  the  six  new 
OSCARS  will  add  to  this  congestion. 

Using  the  UoSAT-D  PCE,  we  will  try  to 
find  efficient  ways  to  use  a  single  2  meter 
uplink  channel,  rather  than  using  several 
uplinks  like  Fuji-OSCAR-12  and  the 
Microsais.  More  information  on  the  pro- 
posed experiments  can  be  found  in  The 
UoSAT-D  Packet  Communications  Experi- 
ment/* by  J.W.  Ward,  in  the  Proceedings 
of  the  ARRL  7th  Amateur  Radio  Computer 
Networking  Conference,  Oct.  1,  1988, 
Columbia,  MD. 

A  satellite  requiring  a  new  modem  and 
special  protocol  software  might  not  sound 
like  a  good  deal  to  the  cost-conscious  ama- 
teur, but  UoSAT-D  has  its  advantages  in  the 
RF  area. 

A  multi-power  transmitter  will  provide 
selectable  downlinks  of  1 ,  2, 5,  and  10  Watts. 
The  medium-  and  high-power  downlinks  will 
reach  stations  with  simple,  non-steered 
antennas:  crossed  dipoles  or  even  vertical 
whips.  The  uplink  requirements  will  also 
be  simple:  10  or  20  Watts  into  an  omnidirec- 
tional antenna  will  allow  messages  to  be 
stored  on  UoSAT-D,  Of  course,  stations 
tracking  OSCAR  antennas  will  have  better 
links,  but  at  9600  bits/second,  it  takes 


less  than  a  minute  to  transmit  a  message  as 
long  as  this  article!  Amateur  radio  stations 
with  simple  RF  systems  and  advanced  packet 
radio  equipment  are  becoming  more  com- 
mon, and  their  operators  will  be  attracted  to 
the  PCE, 

Experiments  on  UoSAT-D  and  UoSAT-E 

The  PCE  will  interest  packet  radio  enthusi- 
asts, but  what  do  we  have  in  mind  for  the 
experimenters  and  educators  who  have 
grown  lo  expect  scientific  and  engineering 
data  from  UoSATs?  UoSAT-D  will  be  devoid 
ed  primarily  to  the  PCE,  but  it  will  also  carry 
a  Cosmic  Particle  and  Total  Dose  Experiment 
(CP/TDE)  designed  to  measure  the  effects  of 
radiation  on  semiconductor  devices. 

The  CP/TDE  will,  for  the  first  time. 
provide  us  with  calibrated  measurements  of 
the  total  radiation  dose  received  by  an  OS- 
CAR satellite  in  polar  orbit.  UoSAT-E  will 
be  dedicated  to  experiments.  A  parallel-pro- 
cessing array  built  from  3  transputer  micro- 
computers will  provide  data  compression  and 
image  enhancement  for  a  newly-designed 
CCD  camera.  The  on-board  computer  will 
monitor  the  efficiency  of  experimental  solar 
cells  made  from  several  new  materials,  and 
protected  by  different  cover  glasses.  Low- 
cost  sun  sensors  and  Earth-horizon  sensors 
designed  by  researchers  at  the  University  of 


Surrey  will  be  used  in  a  simple,  high-preci- 
sion attitude  control  system.  Of  course,  data 
from  these  experiments  will  be  available  on 
the  UHF  downlinks. 

The  launch  of  the  Ariane  4  rocket  carrying 
SPOT-2,  UoSAT-D,  UoSAT-E  and  Mi- 
crosats-A  through  -D  is  scheduled  for  later 
this  summer,  For  up-to-date  news  of  develop- 
ments at  UoSAT  (and  throughout  the  AM- 
SAT  community),  monitor  the  plain-text  bul- 
letins on  UoSAT-2+  If  you  aren't  yet 
equipped  to  copy  the  satellite.  AMSAT  infor- 
mation nets,  newsletters,  and  packet  radio 
BBSs  are  all  good  sources  of  information. 

I  hope  that  this  article  has  encouraged 
you  to  try  your  hand  at  satellite  experimen- 
tation in  the  Amateur  Satellite  Service,  If 
you  want  to  see  firsthand  what  is  happening 
at  UoSAT,  and  hear  presentations  from  in- 
ternational AMSAT  builders  and  opera- 
tors, come  to  the  4th  annual  AMSAT-UK 
Satellite  Colloquium,  which  will  be  held  July 
28-30th  at  the  University  of  Surrey.  If  you're 
an  adventurous  engineering  student*  consider 
a  course  in  Satellites  and  Telecommunica- 
tions at  UoS.  The  team  building  UoSAT-D 
and  -E  in  England  includes  Zeno  Wahl 
VE3LMX.  Jeff  Ward  K8KA,  and  Michael 
Meerman  PA3BHF,  who  were  attracted  to 
Surrey  by  the  lure  of  building  OSCARs  while 
learning! 


Am  p  i  re  1 46-OS   continued  from  page  67 

factory  claims  that  the  unit  will  operate  over  a 
temperature  range  of  -30  to  -  130  degrees  F. 
Our  temperature  chamber  test  indicated  oper* 
ation  to  -45  degrees  Ft  with  an  improved 
noise  figure  of  0,65  dB  at  this  temperature! 

Lastly,  we  did  a  two-lone,  third  order  inter- 
cept point  measurement  test.  This  parameter 
shows  the  ability  of  a  device  to  stay  linear  and 
not  act  as  a  mixer  generating  undesirable  sig- 
nals when  two  strong,  in-band  signals  are  ap- 
plfed  simultaneously  to  its  input.  We  plotted 
the  intercept  point  at  +26  dBm,  with  the  tones 
spaced  at  100  kHz.  The  -1  dB  compression 
point  occurred  at  +  3  dBm. 


Design  and  Execution 

A  quicK  analysis  of  the  Ampire  146- 
OS  showed  a  dual  gate  GaAsFET 
transistor  amplifier,  biased  in  Class  A 
design  (or  best  noise  figure  and  lin- 
earity performance,  A  high  quality 
passive  postselector  filter  is  an  inte- 
gral part  of  the  unit,  and  follows  the 
GaAsFET  amplifier.  This  arrange- 
ment maintains  the  best  possible 
noise  figure  in  the  amplifier.  (Note;  A 
passive  preselection  filter's  loss, 
placed  in  front  of  the  amplifier,  would 
add  directly  in  dB  to  the  receiver 
noise  figure.)  The  idea  is  to  have  par- 
ticularly good  dynamic  range,  while 
maintaining  the  lowest  noise  figure, 
in  order  to  handle  undesirable  signals 
before  they  can  cause  odd-order  in- 
termediation products  to  fall  within 
the  receiver  passband.  The  filter  re- 
duces the  out~oR>and  undesirable 


signals,  and  the  net  effect  is  to  improve  the 
third-order  intercept  point  of  the  following  re- 
ceiver stages.  The  gain  of  the  amplifier  im- 
proves on  wanted,  in-band  signals  which  are 
further  applied  to  the  receiver. 

The  tests  described  above  indicate  a  rela- 
tively good  trade-off  between  the  noise  figure 
and  the  intermodulation  performance  of  the 
1 46-OS  product.  On-board  silicon  diodes  help 
to  protect  the  preamplifier's  input,  (Another 
choice  would  have  been  to  use  an  internally 
protected  GaAsFET  which  would  also  use 
diodes.)  During  the  tests  we  didn't  note  any 
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Figure  1:  The  Ampire  1 46-OS  preamplifier  shows  good  rejection 
ofout-of-band  signals. 


evidence  of  intermodulation  distortion  caused 
by  the  diodes. 

Standard  microstrip  techniques  on  G-10 
fiberglass  material,  using  tuned  quarter-wave 
miniature  coaxial  transmission  lines*  impl&- 
ment  the  entire  circuit.  This  optimizes  the 
noise  figure,  saves  circuit  board  space,  re- 
duces electrical  loss,  and  improves  overall 
stability.  Throughout  the  unit  there  are  chip 
capacitors  for  decoupling. 

The  DC  sensory  circuitry  is  typical  of  this 
type  of  unit.  The  1 46-OS  is  different  because  it 
uses  commercial  grade  metal  transistors  in- 
stead of  the  more  commonly  found 
plastic  equivalents.  Unlike  other 
units*  the  Ampire  1 46-OS  features  on- 
board DC  regulation.  Power  require- 
ments are  13  to  20  Volts  at  105  rml- 
liamps.  Mechanically,  the  unit  shows 
a  clean  layout.  The  PC  board  is 
sprayed  with  a  tow  dielectric  clear 
compound  which  protects  it  against 
humidity.  The  unit  is  housed  in  a 
sealed  indited  aluminum  box  ready 
for  mast  installation.  In  addition,  the 
preamplifier  comes  equipped  with 
good  quality  N-type  connectors  for  re- 
liability, 

Conclusion 

We  tested  and  analyzed  the  Am- 
pire 1 46-OS  preamplifier  against 
the  manufacturer's  specifications.  It 
is  our  conclusion  that  it  presents  a 
good  value  for  the  money  in  applica- 
tions where  a  quality  product  is  re- 
quired. 
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Jim  Gray  W1XU 
PO  Box  1079 
Payson  AZ  85541 

An  Overview  of  May 

Generally,  May  will  be  a  qufet 
month  with  very  few  really  poor 
days  for  propagation  on  the  HF 
bands.  You  can  expect  some 
good  2  and  6  meter  openings  this 
month  as  welt. 

May  12,  13,  and  14  Drill  be 
generally  poor,  as  will  the  period 
between  May  23  to  May  27,  and 
possibly  until  the  28th  or  29th,  The 
rest  of  the  month  will  be  Fair  to 
Good,  with  propagation  on  the  HF 
bands  generally  available  on  a 
worldwide  basis  from  dawn  until 
after  dark,  depending  on  the  band 
you  choose. 

DX  Opportunities 
Ten  and  1 5  meters  will  be  Jump- 


by  Jim  Gray  W1XU 


ing  with  DX  opportunities,  and 
12  meters  as  well,  although  T2 
has  not  been  as  highly  populated 
as  the  other  two.  The  new  17 
meter  band  will  be  excellent 
from  early  morning  until  well 
after  dark,  with  both  transconti- 
nental USA  propagation  and 
transoceanic  propagation.  Just 
pick  your  time  and  where  you'd 
like  to  be  heard, 

As  always,  20  meters  will  be  the 
good  old  bread-and-butter  band 
for  DXers,  with  17  meters  becom- 
ing a  close  second,  even  though  it 
has  much  less  available  band- 
width. 

In  case  you  don't  know  or 
can't  remember,  here  are  the 
WARC  bands:  12  meters— 
24.890-24.930  MHz:  CW— 
24,930-24.990  SSB;  17  meters 
— IS. 068-18.1 10  MHz;  CW— 
18.110-18,168  MHz  SS8;  30 


merers^lO.  100-10. 150  MHz 
CW  (no  SSB),  I  have  not  gone 
into  other  modes  or  power  limita- 
tions here  (and  these  vary  from 
band  to  band).  The  WARC  bands 
are  getting  a  workout,  and  I  think 
you'll  find  them  all  useful  and  fun. 
But  don't  neglect  the  old  stand- 
bys! 

Stay  Informed 

The  WWV  forecasts  and  cur- 


rent solar-terrestrial  indices 
are,  as  always,  available  at  18 
minutes  past  each  hour  on 
10  MHz  and  15  MHz  and  5 
MHz  (AM).  You  will  hear  current 
solar  flux  values  (the  higher, 
the  better);  A  index  values  (the 
lower,  the  better);  and  trends  from 
the  past  24  hours  through  the 
present,  to  the  next  24  hours. 
Good  hunting,  and  enjoy  it  while 
it's  hot! 
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A  UNADILLA  ANTENNA  jl 
MANUFACTURING  CO.^ 


(508) 

474-8949 
24  Hour  FAX 


PO  Box  4215  BV»ArKiover-MA-0lBlQ 


BIG 


THE  DIV3  SIGNAL 

Amateur  Antenna  Kit 


(508) 
475-7831 

9-5  EST  M-F 


40/80  Meter  Antenna  Kit 
ForTerfect  Dipole"  SWR 

Quick  Instaliartion-Nothing  Else  to  Buy 


ENLMulitCr 


KW-40 


W2AU 
11  Salun 


T 


KW-40 
Trap 

-5S  — 


END  suralor 


A  complete  kit  includes: 

•  W2AU  1:1  Balun  (all  atamlcsa  Bleel  Hardware) 

•  W2VS  KW-40  Traps  (pair) 

•  End-sulators™  (pair) 

■  #14-7  Copper  Wire  (i2Si 

■  Installation  &  IVuning  Instructions 

Get  "perfect  ai pole  (low  SWR)  operation  on  both  bands,  plus  "second 
resonance"  operation  on  10,  15  and  20  meters.  Complete  instructions 
results  in  a  quick*  accurate  installation  and  pruning  to  low  operating 
SWR. 

Every  component  in  the  40/80  meter  kit  is  an  old  line,  reliable 
UNADILLA  product,  time  tested  with  hams  for  over  20  years. 

Contact  Your  Local  Ham  Dealer  Todavft! 

To  order  direct  call  (508)  475-783 Tor  write 
for  our  infonnationaJ  brochure  on  our  other  fine  products 

B*tant> Antenna  Kita-Rttera*C»nter  IntiJalora-ENOsLaaiora^  •Coaxial  Relay* 

An  product*  come  with  m  30  Day  Warranty 

-NOTICE- 

We  are  the  |NJE\ty  manufacturers  of  the  original 

JAMES  MILLEN™  Products 
(508)  975-271 1  9am-5pm  EST  M-F 
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Choice  Selection. 


Now  you  can  have  it  all!  Itikt  all  the  qualities  you've  come  to  depend  on  in 
our  programmable  CTCSS  tone  equipment:  Astonishing  Accuracy  Instant 
l*mgramming,  Unequaled  Reliability;  and  add  M  spectrum  tone  versatility 
multi-tone  capability  without  diodes,  a  reprogrammable  memory. . .  \&  our  new 
harvest  of  CTCSS  tone  equipment 

The  choice  is  yours!  If  standard  CTCSS  ElA  tones  do  not 
suit  your  taste,  select  any  32  tones  of  your  liking  from  15.0Hz  to 
255.0Hz.  And  if  you  change  your  mind  no  problem:  the  mem- 
ory can  be  changed  in  your  shop  with  our  HHP-1  prog'ammer; 
or  at  our  factory  for  free  \four  working  tone  is  accessed  by  a 
simple  DIP  switch,  so  therek  no  fussing  with  counters  or  other 
test  equipment 

Call  today  toll-free  and  find  out  more  about  this  fresh  new  flexi- 
bility in  tone  signalling,  and  don't  forget  to  ask  about  multi-tone 
switching  without  cumbersome  diode  networks  or  binary  switches. 

fts  all  brought  to  market  by  the  people  who  introduce  the  fresh- 
est ideas  in  tone  signalling,  and  of  course  our  customary  same  day* 
shipping  and  one  year  warranty  apply 


TS-32P  CTCSS  ENCODER-DECODER  Based  on  the  time  proven 
TS-32.  the  industry  standard  for  over  a  decade.  The  TS-32P  gives  you 
the  added  versatility  of  a  custom,  chargeable  memory  base.  A  lowprice 
of  $57*95  makes  it  an  even  sweeter  deaL 

SS-32P  ENCODER    Based  on  the  equally  popular 
SS-32  encoder  Available  for  CTCSS,  or  audible  burst 
bones  up  to  6550.0Hs+  Price  is  $28.95. 

SS-32SMP  SUBMEVIATURE  ENCODER    Our 

smallest  encoder  for  handheld  applications-  Now  you 
can  satisfy  that  customer  that  needs  to  access  multi- 
ple repeater  sites  with  a  radio  that  has  precious  little 
space  inside,  At  $27,95,  the  price  is  small  toa 

HHP-1  HANDHELD  PROGRAMMER    For 

programming  the  32  memory  locations  in  any  of 

our  new  programmable  products,  including  our 

SD-KXK)  Two-Tone  Sequential  decoder.  The 

HHP-1  is  battery  operated  for  field  use,  and 

will  program  ANY  32  tones  from  15.0  to 

6550.0Hz  in  JHz.  increments.  Price  is 

$199,95. 


COMMUNICATIONS  SPECIALISTS,  INC. 

426  West  Tift  Avenue  •  Orange,  CA  9266S4296 
Local  (714)  998-3021  •  FAX  (714)  974-3420  •  Entire  US.A.  1-800-854-0547 
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Yaesu's  mini  HTk 

The  smallest,  smartest, 

toughest  radios.  Anywhere. 


Whether  you're  a  Novice  or  Extra 

class  operator,  you're  sure  to  appreci- 
ate the  high  power,  durability  and  size 
of  Yaesu's  FT-23R  Series  mini-HTs. 

Tb  begin  with,  you  11  find  a  model 
that's  right  on  vour  wavelength. The 
2^meter  FT23RThe  220-MHz  FT-33R. 
Or  the  440  MHz  FT-73R, 

Whichever  you  choose,  you  bene- 
fit from  incredibly  small  packaging. 
(Tkke  a  look  at  the  actual  size  photo,) 
Aluminum-alloy  cases  that  prove  them- 
selves reliable  in  a  one  meter  drop 
test  onto  solid  concrete.  And  moisture- 
resistant  seals  that  really  help  keep 
the  rain  out, 

But  perhaps  best  of  all,  each 
radio  blends  sophisticated,  micro- 
processorcon trolled  performance 
with  surprisingly  simple  opera^ 
lion  In  feet,  it  takes  only  minutes 
to  master  all  these  features: 

Tfen  memories  that  store  fre- 
quency, offset  and  PL  tone.  Mem- 
ory scan  at  2  frequencies  per 
second.  Tk  offset  storage.  Priority 
channel  scan,  Channel  selection  via 
tuning  knob  or  up/down  buttons,  PL 
tone  board  (optional).  PL  display  Inde- 
pendent PL  memory  per  channel.  PL 
encode  and  decode.  LCD  power  output 
and  "S'-meter  display.  Battery-saver 
circuit  Push-button  squelch  override. 
Eight-key  control  pad.  Keypad  lock. 
High /low  power  switch. 

The  FT-23R  comes  with  a  72-volt, 
2.5-watt  battery  pack.The  FT-73R  with 
a  72-volt,  2- watt  pack.  And  the  PT-33R 
with  a  powerful  12-volt,  5-watt  pack. 


220MHz 


YAESU 


SUSY/ON  AIR 
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LOCK 

STEP 

«PT 

REV 
T  SET 

a 

I 

You  can  choose  the  miniature  72-volt, 
2  watt  pack  shown  in  the  photo 
below.  And  all  battery  packs  are  inter- 
changeable, too. 

And  consider  these  options:  Dry 
cell  battery  case  for  6  AAAsize  cells. 
Dry  ceil  battery  case  for  6  AA-size 
cells.  DC  car  adapter/charger.  Pro- 
grammable CTCSS  (PL  tone)  encoder/ 
decoder.  DTMF  keypad  encoder. 
Mobile  hanger  bracket.  External 
speaker/microphone.  And  more. 

Check  out  the  FT23R  Series 
at  your  Yaesu  dealer  today.  Because 
although  we  can  tell  you  about 
their  incredible  performance,  tough- 
ness and  small  size, 
seeing  is  really 
believiiig. 


Yaesii  USA  1721Q  Edwards  Road,  Cerritos.CA  90701  4'M  2700,  Repair  Service:  (213)404  4S84.  Par  KM 


Prices  and  sweifitafcons  subject  tn  change  Without  notice  PL  is  a  registered  LrmJemsirk  of  Motorola,  Inc.  FT33R  shown  wlt-h  ojrttortftl  F-WB-9  battery  park. 


pacesetter  in  Amateur  Radio 


TS-790A 

Satellite  Transceiver 


The  new  Kenwood  TS-790A  VHF/UHF  all- 
mode  tri-band  transceiver  is  designed 
for  the  VHF/UHF  and  satellite  "power 
user."  The  newTS-790A  is  an  all-mode 
144/450/1200  MHz  transceiver  with 
many  special  enhancements  such  as 
Doppler  shift  compensation.  Other  fea- 
tures include  dual  receive,  automatic 
mode  selection,  automatic  repeater  off- 
set selection  for  FM  repeater  use,  VFO 
or  quick  step  channel  tuning,  direct  key- 
board frequency  entry,  59  memory  chan- 
nels (10  channels  for  separate  receive 
and  transmit  frequency  storage),  mul- 
tiple scanning  and  multiple  scan  stop 
modes.  The  Automatic  Lock  Tuning 
(ALT)  on  1200  MHz  eliminates  frequency 
drift.  Power  output  is  45  watts  on  144 
MHz,  40  watts  on  450  MHz,  and  10  watts 
on  1200  MHz,  (The  1200  MHz  section  is 
an  optional  module.) 


•  High  stability  VFO.  The  dual  digital  VFOs 
feature  rocJc-stable  TCXO  (temperature  com- 
pensated crystal  oscillator)  circuitry,  with 
frequency  stability  of  ±3  ppm. 

•  Operates  on  13.8  VDC.  Perfect  for 
mountain- top  DXpeditions! 

•  The  mode  switches  confirm  USBt  LSBt 
CW>  or  FM  selection  with  Morse  Code. 

»  Dual  Watch  allows  reception  of  two 
bands  at  the  same  time. 

•  Automatic  mode  and  automatic 
repeater  offset  selection. 

•  Direct  keyboard  frequency  entry. 

•  59  multi-function  memory  channels. 

Store  frequency*  mode,  tone  information, 
offset,  and  quick  step  function.  Ten  memory 
channels  for 'odd  spirt!" 

•  CTCSS  encoder  built-in.  Optional  TSU-5 
enables  sub-tone  decode 

•  Memory  scroll  function.  This  feature 
allows  you  to  check  memory  contents 
without  changing  the  VFO  frequency. 


Complete  sen/tee  manuals  are  available  for  ail  Kenwood  transceivers  and  most  accei 
Speoficamnn.  features,  ana  prices  are  sutyea  to  change  wiffrauf  nottce  or  obfigaton 


•  Multiple  scanning  functions.  Memory 
channel  lock-out  is  also  provided. 

•  ALT— Automatic  Lock  Tuning— on  1200 
MHz  eliminates  drift? 

•  500  Hz  CW  filter  built-in. 

•  Packet  radio  terminal. 

•  Interference  reduction  controls:  10  dB 

RF  attenuator  on  2m, noise  blanker,  IF  shift, 
selectable  AGC,  all  mode  squelch, 

•  Other  useful  controls:  RF  power  output 
control  speech  processor,  dual  muting, 
frequency  lock  switch,  R1T 

•  Voice  synthesizer  option. 

•  Computer  control  option. 

Optional  Accessories: 

•  PS- 31  Power  supply  ■  SP-31  External  speaker 

•  UT40  1200  MHz  module*  VS- 2  Voice  synthesizer 
unit  •  TSU-5  Programmable  CTCSS  decoder 

•  IF-232C  Computer  interface  •  MC-60A/MC-80/ 
MC-35  Desk  mics  *  HS-5/HS-6  Headphones 

»  MC-4  3S  Hand  mic  •  PG-2S  Extra  DC  cable 


KENWOOD 

KENWOOD  USA  CORPORATION 

2201 E.  Dominguez  SU  Long  Beach,  CA  90810 
RO.  Box  22745.  Long  Beach.  CA  90801-5745 


